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(54)Tltfe: METHOD OF TREATMENT OF ANDROGEN-RELATED DISEASES 
(57) Abstract 

A method of treatment of androgen-related diseases such as prostate cancer in susceptible male animals, includmg hu- 
mans, comprises administering novel antiandrogens and/or novel sex steroid biosynthesis inhibitors as part of a combination 
therapy. Sex steroid biosynthesis inhibitors, especially those capable of inhibiting conversion of dehydroepiandrosterone 
(DHEA) or 4-andn>stenedione (A^-dione) to natural sex steroida (and testosterone into dihydrotestosterone) in peripheral tis- 
sues, are used in combination with antiandrogens usually after blockade of testicular hormonal secretions. Antiestrogens 
can also be part of the combination therapy. Pharmaceutical compositions and two, three, four and five component kits are 
useful for such combination treatment. 
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MEIBOD OP iHEABIBirr OF iHDBDGEH-SELAlED DISEASES 



BACBGSODHD OF IHE UVEHUQH 

This invention reUtea to a method of treatment of androgen-related 
diseases such as prostate cancer in wam-blooded male animals (including 
huaans) in ne«i of such treatmwit. and in particular, to a combination 
therapy comprising administering an antiandrogen in association with an 
inhibitor of sex steroid biosynthesis to such animals. The invention also 
includes pharmaceutical compositions and kits useful for such treatment. 
Aadrogen-dependent diseases include diseases whose onset, maintenance or 
progress is. at least in part, dependent upon biological activities indu- 
ced by androgens (e.q. testosterone and dihydrotestosterone) . In one 
embodiment, the invention provides a treatment of hormone-dependent pros- 
tste cancer ia warm-blooded male «dmals which comprises administering 
both an antiandrogen and at least one inhibitor of sex steroid biosynthe- 
sis capable of inhibiting conversion • of dehydroepiandrosterone or 4-an- 
drostenedione to natural sex steroids in extra-testicular and extra-adre- 
nal tissues* 
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While various investigators have been studying horaone-dependent 
prostate cancer, none have proposed the combination therapy of this 
invention. 

A.V. Schally et al.. Cancer Treatment Reports, 68 (No. 1) 281-289 
(1984) , sumnarize the results of animal and clinical studies on growth 
inhibition of hormone-dependent naamary and prostate tumors by use of 
analogues of luteinizing hormone-releasing hormones, the so-called LHRH 
agonists and suggest that LHRH analogs and/or antagonists may have poten- 
tial for treating breast cancer. 

T.¥. Redding and A.V. Schally, Proc. Natl Acad. Sci. UA 80. 1459- 
1462 (1983). relates to inhibition of prostate tumor growth in rats by 
chronic use of an tBBH agonist, ID-Trp«jLH8H. 

U.S. Patent Number 4.329.364 relates to use of the antiandrogen. 4'- 
nitro-3'ttiflubromethyl isobutyranilide for treatment of prostatic 
cancer. 

U.S. Pat«xt Huinber 4.472.382 relates to treatment of prostate adeno- 
carcinoma, benign prostate hypertrophy and hcnuone-dependent maimiary 
tumors may with various LHRH agonists and treatment of prostate adenocar- 
cinoma and benign hypertrophy by use of various LHRH agonists and an 
antiandtogibi. 

U.S. Patent Number 4,659.695 (Labrie) reUtes to treatment of 
prostate cancer in animals whose testicular hormonal secretions are 
blocked. The method of treatment includes administering an antiandrogen 
such as-fltttamide as an inhibitor of sex steroid biosynthesis such as 

aminoglfttethimide and/or ketoconazole. 

<. .. ■ 

Sbi* clinical ijq>rovefflent in men with prostate cancer by use of the 
two -LHRH agonists. Buaerelin and Leuprolide. is also reported by N. Faure 
et a-1. at pages 337-350 and by R.J. Santen et al. at oases 351-364. res- 
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pectively, LHRH and its Analogues - A new Class of Contraceptive and the- 
rapeutic Agents (B.H. Vickery and J.J. Nestor. Jr.» and E.S.E. Hafez, 
eds), Lancaster, KTP Press, (1984). 

R. Santen et al.. The Journal of Steroid Biocheadstry, volume 20. no 
6B, at page 1375 (1984) , relates that the use of ketoconazole in combina- 
tion with chronic administration of Leuprolide in rodents decreased basal 
and Lei^olide-stimalated testosterone levels. 

One of Applicant's Co-pending U.S. Patent i^lications Serial Number 
07/321,926 filed March 10, 1989, relates to a combination therapy for 
treatment of estrogen-related diseases by inhibiting ovarian hormonal 
secretions and administering an antiestrogen in combination with at least 
one of several enumerated activity blockers, sex steroid formation inhi- 
bitors and the like. 

D. Kerle et al. . The Journal of Steroid Biochemistry, volume 20. no. 
6B, at page 1395 (1984) relates to the combined use of a LHSH analogue 
and ketoconazole producing objective responses in some prostate cancer 
patients vbo have relapsed or failed to respond to treatment with a LHRH 
analogue alone. 

F. Labrie et al.. The Prostate, 4, 579-594 (1983), disclose that use 
of a combination therapy of an LHRH agonist (Buserelin) and an antiandro- 
gen (Anandron) to treat advanced prostate cancer in previously untreated 
patients effects simultaneous elimination of androgens of both testicular 
asd adrenal origin. 

Labrie et al., J, Steroid Biocheo. , 19, 999-1007 (1983), disclose 
the treatment of prostate cancer by the combined administration of an 
LBRH agonist and an antiandrogen. Labrie et al. disclose animal and cli- 
nical data in support of the proposition that the combined LHRH/antian- 
drogen treatment neutralizes the stimulatory influence of all androgens 

on the development and growth of androgen-dependent prostatic cancer, 
i-i •r>r-rc-ri ITC QWPPT 
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F. Labrie et al.. Abstracts of the 7th International Congress of 
Endocrinology, E^er^ta tfedica (1984) at page 98 disclose that treatment 
of prostata canceir patients with LHRB agonists alone causes a transient 
increase in senm androgen levels lasting for 5 to 15 dajrs before castra- 
tion levels are reached. While F. Labrie et al. reconnnend that orchiec- 
tony, estrogen and LHRH agonists alone should not be further used for 
treatment of prostate cancer in the absence of a pure antiandrogen, there 
still is a need for a method of treatment of prostate cancer that effects 
more con^lete androgen blockage at the start as well as during the full 
period of treatment. 

There are many data indicating that estrogens have a stimulatory 
effect on prostatic growth (Lee et al.. 1981; J. Androl. 2: 293-299: 
Bells et al., 1983; J. Androl. 4: 144-1A9; Walsh and Wilson, 1976? J. 
ain. Invest. 57: 1093-1097; De Klerk et al., 1985; Prostate 7, 1-12; 
Habesncht et al., 1987; Prostata 11: 313-326). Estrogens have also been 
found to enhance the grovth-promnf i ng effect of- androgens (Famsvorth, 
1969; Invest. Orol. 6: 423-427; Groom et al., 1971; Biochem. J. 122: 
125-126; Lee et al., 1973; Steroids 22: 677-683). 

Estrogen redsptors have been demonstrated in human normal, hyper- 
plastic axid cancer prostatic tiasua (Mobbs et al., 1989; Proc. 84th 
Endocrine Soc, getting, abst. Ho. 1410; Mobbs et al., 1983; J. Steroid 
Biochem. 19, 1279-1290; Wagner et al., 1975; Acta Endocrinol. (Kbh), 
suppl. 193, 52; and also in laboratory animal prostatic tissue (Svaneck 
et al., 1982; Biochem. Biopl^irs. Bes. Connrnm. 106: 1441-1447). 

Moreover, androgen receptor levels were found to be elevated in 
prostatic tissue . of patients treated with estrogen, thus indicating a 
stifflulatory effect of estrogen on the level of androgen receptors in 
prostatic tissue (Mobbs et al.. 1983; J. Star. Biochem. 19, 1279-1290). 
A similar stimulatory effect of estrogen has been observed in the dog 
prostate (Mopre et al., 1979; J. Clin. Invest. 63, 351-357). 

SUBSTITUTE SHEET 
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In the prostate as veil as in inany other tissues, testosterone is 
irreversibly converted by 5a-reductase into the more potent androgen di- 
hydrotestosterone (Bruchovsky and Wilson. J. Biol. Chem. 243: 2012«202i. 
1968; Wilson. Handbook of Physiology 5 (section 7). pp. A91-508, 1975). 
Inhibitors Of 5a-reductase have been found to inhibit prostatic groirth 
(Brooks et al.. Endocrinology 109: 830. 1981; Brooks et al.. Proc. Soc. 

Exp. Biol. Med. 169: 67. 1982; Brooks et al.. Prostate 3: 35. 1982; 

Wenderoth et al.. Endocrinology 113. 569-573. 1983; McConnell et al.. j. 

Urol. 141: 239A. 1989); Stoner. E.. Lecture on the role of 5a-reduLi 

inhibitor in benign prostatic hypertrophy. 84th AUA Annual Meeting. 

Dallas. May 8th. 1989. 

The inhibitory effect of the S«-reductase inhibitor Merck L. 652.931 
on prostatic and seainal vesicle development in the prepubertal rat vas 
described in Proc. 71at Annual Meeting of Endocrine Society, abst. «165. 
p. 314. 1989. The inhibitory effect of MK-906 on dihydrotestosterone 
formation in a»a has be«i described in men by Gotmley et al.. in Proc. 
7lst Aanoal Meeting of Endocrine Society, abst. tfl225. p.. 329. .1989; 
Iioperato-McGinley et al.. in Proc. 71st Annual Meeting of Endocrine 
Society, abst. «639. p. 432. 1989; Geller and Pranson. in Proc. 71st 
Annual Meeting of Endocr. Soc. abst. *1640. p. 432. 1989. and Tenover et 
al.. in Proc. 71st Annual Meeting of Endocr. Soc. abst. «83. p. 169. 
1989. The activity of the 5«-reductase inhibitors H.N-diethyl-A-n^thyl-S- 
o»-4-aza-5a-androstane-17p-carboxamde (4.MA) and 6-methylene-4-preg- 
ne„e-3.20-dione (LY207320) has been described by Toomey et al.. Proc 
71st Annual Meeting of Endocr. Soc. abst. *1226. p. 329. 1989. 
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smouior of tbz iny K M T iuM 

It is an object of the present invention to provide coniination the- 
rapy for the treatment of prostate cancer wherein the treatment selecti- 
vely inhibits the formation and/or action of hormones which would other- 
wise contribute to tum or growth. 

It is anotbib object of the invention to provide combination therapy 
having increased effectiveness in slowing or reversing tumor growth. 

It is another object of the invention to provide therapy for treat- 
ing prostate cancer having significantly reduced frequency of uxivanted 
side effects. 

It is a further object of the invention to provide kits having a 
plurality of active ingredients (with or without diluent or carrier) 
which, together ,T My be effectively utilized for carrying out the novel 
cosBbination therapies of the invention. 

It is ano t h er object of the invention to provide a novel pharmaceu- 
tical conpositioa irtiich is effective, in and of itself, for utilization 
in a beneficial combination therapy because it includes a plurality of 
active ingredients which may . be utilized in accordance with the inven- 
tion. 

In one aspect, the present invention provides a method for treating 
prostate cancer in humans or other warm-blooded animals in need of such 
treatment, said method comprising the steps of blocking androgen recep- 
tors by administering a therapeutically effective amount of an antiandro- 
gen having as part of its molecular structure a substituted or 
unsubstituted androgenic nucleus of the formula: 




CHDCTITI ITC CUCC-T 
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said antiandrogen having as another part of its nolecalar strucnire at 
least one side chain represented by the fonmila: 
-R»C-B-R»-J^L-C wherein said side chain is substituted onto said 
androgenic nucleus at a position selected from the group consisting of 
6«. 7a, 14a, 15tt, 16a, 17o and 173, and herein: 

X is an integer from 0 to 6, wherein at least one of L and G is a 
polar moiety distanced from said ring carbon by at least three interven- 
ing atoms, and t^rein: 

R» and R» are independently either absent or selected from the group 
consisting of straight- or branched-chain alkylene, straight- or branched 
chain allcynylene, straight- or branched-chain alkenylene, phenylene and 
flttoro-substituted analogs of the foregoing; 

B is either absent or selected from the group consisting of -0-, 
-S-. -Se-, -SO-, -SO,-, -HR»-. -S1R»,-, -CR»OR*-, -fflUCO-, -HR»CS-, 
-COMR*-, -CSHR»-, -C00-, -COS-. -SCO-. -CSS-, -SCS-, -OCO- and phenylene 
(R* being hydrogen or lover allgrl) ; 

L is either a moiety which together with C, forms a heterocyclic 
ring having at least one nitrogen atom or is selected from the group 
consisting of lower aUcyl, -COHR*-. -CSMR*-. -NR'CO-, -NR»CS-, -HR»C01IR»- 

-HR«C-HR»-, -SO,MR»-, -CSS-. -SCS-. -(1I0)R»-. -(PO)R»-. -HR«COO-, 
-HR'SO,-, -0-, -NR»-. -S-, -SO- and -SO,- {R» and R» being independently 
selected from the group consisting of hydrogen and lover altyl; and R« 
being selected from the group consisting of hydrogen, nitrile and nitro); 
and 

G is either a moiety which together with L forma a heterocyclic ring 
having at least one nitrogen atom or is selected from the group consist- 
ing Tof hydrogen, lower alkyl, lower alkenyl, lower alkynyl, (C,-C,)cyclo- 

SUBSTITUTE SHEET 
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alkyl, bromo ( lower) alkyl, chloro (lower) allcyl, fluoro (lower) alkyl, cyano- 
(lower)alk7l. carboxjr(lower)alkyl, Clower)alkoxycarbcnyl( lower) alkyl, 
(C,-Cj,)ar7l, Jc,-C,j)ar7lalkyl, di( lower )alkylainino( lower) allcyl, fluoro- 
sobstituted analogs of the foregoing, 

said method of treatment further comprising the step of inhibiting 
sex steroid formation by administering a therapeutically effective amount 
of at least one sex steroid foioation inliibitor. 

In another aspect, the present invention provides a method for 
treatment of prostate cancer in a human or other waia-blooded a«t-„.^] 
need of such treatment, said method comprising the steps of inhibiting 
sex steroid fqmation by administering a therapeutically effect of amount 
of an inhibitor of sex steroid formation capable of blocking formation of 
natural s«c steroids from dehydroepiandrosterone and from 4-androstane- 
dione in peripheral tissues (extra-adrenal and extra-testicular) , or an 
inhibitor of sex steroid formation having as part of its molecular 
structure a substituted or unsubstituted sex-steroid nucleus, and, as 
another part of its molecular structure at least one side c h ain of the 
foxaula 

-R»C-B-R»-] L-G suatituted onto a ring atom of said sex steroid nudeur 
wherein: 

X is;an integer from 0 to 6, wherein at least one of L and C is a 
polar moiety distanced from said ring carbon by at least three interven- 
ing atoms, and wherein: 

and R» are independently either absent or selected from the group 
consisting of straight- or branched-chain aUcylene, straight- or branched 
chain alkynylene. straight- or branched-chain alkenylene, phenylene and 
fluoro-substituted analogs of the foregoing: 



; SUBSTITUTE SHEET 



wo 91/00733 



PCr/CA90/00212 



B is either absent or selected from the group consisting of -o. 
-S-, -Se-. -SO-. -SO,-, -NR>-. -SiR»,-. -CR«OR>-, -NR»CO-, -HRiCS-, 
-com*', -CSm^-, -coo-, -cos-, -sec-, -ess-, -SCS-, -OCO- and phenylene 
(R* being hydrogen or lower alkyl) ; 

L is either a moiety which together with G, forms a heterocyclic 
ring having at least cne nitrogen atom or is selected froa the group 
consisting of lover alkyl, -COHR*-, -CSHR*-, -MR'CO-. -1IR»CS-, -JIR»COHR»- 

li 

-SR«C-NR»-, -SOjMR*-, -CSS-. -SCS-. -(1I0)R»-, -(P0)R»-. -NRiCOG-, 
-NR'SO,-, -0-. -HR»-. -S-. -SO- and -SO,- (R» and R» being independently 
selected from the group consisting of hydrogen and lower alkyl; and R« 
being selected froa the group consisting of hydrogen, nitrile and nitro) ; 
and 

G is either a moiety which together with L forms a heterocyclic riag 
having at least one nitrogen atom or is selected from the group consist- 
ing of hydrogen, lower alkyl. lover alkenyl. lover alkynyl. 
(C,-C,)cycloalkyl, bromo( lower) alkyl, chloro( lower) alkyl. fluorodower) 
alkyl, cyano(lower) alkyl. carboxy( lower) alkyl. ( lower) alkwcycarbonyl 
(lower)alkyl. (C,-C„)aryl, (C,-Cjj) arylalkyl. di (lower) alkylamino 
(lower)alkyl. fluoro-substituted analogs of the foregoing; 

said method of treatment further comprising administering a thera- 
peutically effective amount of an antiandrogen. 

In another aspect, the present invention provides a method for 
treating prostate cancer in a human or other warm-blooded animal in need 
of such treatment, said method including the steps of administering a 
therapeutically effective amount of an inhibitor of Sa-reductase activity 
and administering a therapeutically effective amount of an antiandrogen. 
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In another aspect, the present invention provides a method for 
treating prostate cancer in a hiiinan or other vanzr-blooded anima l in need 
of such treatment, said method including the steps of administering a 
therapeutically effective amount of an inhibitor of 17p-h7droxysteroid 
dehydrogexiase and administering a therapeutically effective amount of an 
antiandrogen. 

In another aspect , the present invention provides a method for 
treating prostate cancer in a human or other varm-blooded animal in need 
of such treatment, said method including the steps of administering an 
effective amount of an antiandrogen and at least one sex steroid forma- 
tion inhibitor from the groups consisting of inhibitors of ertragonadal 
and inhibitors of extraadrenal sex steroid formation. 

The invention also provides kits or single packages combining two or 
more active i&gredients useful in treating prostate cancer. A kit may 
provide (alone or in combination with a phazmaceutically acceptable dilu- 
ent or carrier) • an intiandrogen and at least one additional active in* 
gredient (alone' or in combination with diluent or carrier) selected from 
the group consisting of an LERB agonist or LERH antagonist, a sex steroid 
formation inhibitor (preferably an inhibitor of Sa-reductase activity, 
an inhibitor of i73*hydroxysteroid dehydrogenase activity or an inhibitor 
of 30-hydro:7steroid dehydrogenase activity) and an antiestrogen. 

The foregoing active ingredients may also be mixed in any of the 
foregoing combinations to form pharmaceutical coo^ositions (vith or with- 
out diluent or carrier) which, when administered, provide simultaneous 
administration of a combination of active ingredients resulting in the 
combination therapy of the invention. Preferably, when LHRH antagonist 
or agonist is used, it is administered parenterally. For this reason, it 
may be administered separately in instances where the other active ingre- 
dients are foranilated for oral ingestion. 
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nuclei. 



The term "sex steroid nucleus" includes estrogenic and androgenic 



As used herein, the tern "androgenic nucleus" includes any compound 
which, in the absence of the side chain substituenr specified herein 
(R»[-B-Ra-]^L-G). is capable of acting as an androgen as detenained by a 
weight increase of at least 35 percent over a seven-day period of the 
v«itral prostate of castrated rats treated vith the coo^ 
(15 milligrams twice daily per 100 grams of body weight) versus a control 
group of castrated rats. Treatment should start on the day of castration. 
The precise test, other than any piameters set forth in this paragraph! 
is that reported in Ubrie et al.. J. ster. Biochem. 28. 379-384. 1987. ' 

As used herein, the tern "estrogenic nucleus- includes any compound 
Which, in the absence of the side chain .ub.tit««.t specified herein 
«K-B.RM^ L-G). is capable of acting as an estrogen as determined by a 
Wight increase of at least 100 percent over a' seven-day period of the 
uterus Of ovariectomized rats treated with the compound in question (0.5 
twice daily per 100 grams of body weight) versus a control group of 
ovariectomized rats. Treatment should start on the day of castration. 
The precise test, other than any parameters set forth in this paragraph, 
is that reported in Simard et al.. Mol. Endocri«,l. 2: 775-784 (1988). 

The following conventions apply to structural formulae set forth 
herein. Unless specifically designated to the contrary, substituents may 
have either a or 3 stereochemistry or. where valence permits, may repre- 
sent one substituent in a position and another in p position. Presence 
Of optional double bonds are independent of each other. All structures 
include salts thereof. Atoms of any sex steroid nucleus for which no sub- 
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stituent is shown or described may optionally be substituted or unsubsti- 
rated so long as such substitution does not prevent the nucleus from 
functioning as a "sex steroid nucleus" as defined herein. Those atoms 
having a defined substitutent may optionally be further substituted by 
other substituents where their valence permits such further substitution. 
As used herein » the term " lover '\ when describing a chemical moiety means 
a moiety having 8 or fever atoms. For instance « a lover alkyl" means a 
to aU^l/ Any moiety of more than two atoms may be straight- or 
branched-^chain unless otherwise specified. 

The term, "sex steroid formation inhibitor'* includes both androgen 
and estrogen formation inhibitors and encompaaaes any confound which 
ixihibits the biosynthesis of active sex steroids or their precursors. One 
mechanism by which sex steroid formation inhibitors act is by blocking 
enzymes which catalyze production of natural sex steroids (e.g. dihydro- 
testosterone) » 17p-estradiol and andro8t-5-ene-3P*17p-diol or precursors 
to such sex steroids (e.g. androstenedione) . Exaiqilea of such sex steroid 
formation inhibitors are coopounds capable of blocking the enzymatic 
activity of, for exaa^le. 5o-reductase. 3p-hydroxysteroid dehydrogenase. 
17p*hydroxysteroid dehydrogenase or aromatase. 

nUTATT.KTl DESCSIPTIGH OF TSK FBEEZERED EHBODIHEHIS 

In a preferred aspect » a combination therapy for prostate cancer 
includes administering active ingredients effective to inhibit a variety 
of different me ch a nism s which may, directly or indirectly, lead to pros- 
tatic cancer growth. Desirably, the inhibition of biological activity 
which leads to prostatic cancer growth proceeds selectively, without 

SURSTITIITP QUCCT 
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substantially inhibiting other desirable biological activity. Side 
effects of the treatment are therefore minifflized. 

Activation of prostatic androgen receptors stiauiates grovth of 
prostatic cancer cells. Growth aay be inhibited by blocking these recep- 
tors with antiandregens as explained herein. Growth may also be inhibited 
by reducing the concentration of androgexis available to activate the 
receptors by administering at least one sex steroid synthesis inhibitor. 
An inhibitor of 5o-reductase catalyzes conversion of testosterone to 
dihydrotestosterone (DHT) . This is n particularly preferred sex steroid 
synthesis inhibitor because it selectively reduces DHT levels without 
reducing testosterone levels. DHT stimulates prostatic cancer growth to 
a ouch greater extent than does testosterone. Also absence of DHT 
forecloses fewer desirable biological functions does absence of 
testosterone. For many patients, blocking of testosterone production is. 
also appropriate. 

It is believed that estrogens may also increase prostatic cancer 
growth. Without intending to be bound by theory, estrogens appear to at 
least be involved in increasing the number of androgen receptors, and 
may stimulate prostatic cancer growth directly by binding estrogen 
receptors. Regardless of the mechanism by which estrogens contribute to 
prostatic cancer growth, it has now been found that a combination therapy 
lAich includes inhibition of estrogen activity can enhance effectiveness 
of treatment without inhibiting desirable biological functions which, in 
males, are largely independent of estrogen. 

There is shown in Figure 1 a schematic representation of the site(s) 
of action of various drugs, enzymes and hormones. The following abbre- 
viations are used: ER: estrogen receptor; AR: androgen receptor: DHEA: 
dehydroepiandrosterone; A»-diol: androst-5-ene-3P,173-diol: A»-dione: 
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androsrenedione; DET: dihydrotestosterone; Anti-A: antiandrogen; Anti-E: 
antiescrogen; ARC: aromatase; 33*HSD: 30*hydro3C7Steroid dehydrogenase » 
A*-A* isomerase; 17P-ESD: 173-hydroxysteroid dehydrogenase ; 1: antiandro- 
gen; 2: inhibitor of 5a-reductase activity; 3: inhibitor of 17p-hydro- 
xysteroid dehydrogenase activity; 4: antiestrogen; 5: inhibitor of aroma- 
tase activity; 6:' inhibitor of 3P-HSD activity. 

Referring to Figure 1, means increase in androgen receptor levels. 
As may be seen from Figure 1, stimulation of the androgen receptor is 
shovn to stiaal&te prostatic cancer grovch» and is therefore to be 
prevented. In addition, stimulation of the estrogen receptor leads to 
increased levels of androgen receptors and thus may» in addition, exert 
direct s timu latory effects on prostatic cancer grovth. The action of 
estrogens is therefore to be prevented. Blockers of sex steroid fozmation 
from DBEA and A*-*dic in peripheral tissues does not catise inhibition of 
adrenal glucocorticoid formation. For exMapl%^ Cortisol and aldosterone 
production is not inhibited and significant complications which could 
result from their^ inhibition are avoided. The desired inhibition of sex 
steroid formation is thus aimed selectively at androgens and estrogens. 

A metiiod of inhibiting activation of the androgen receptor is treat- 
ment with an ef fKtive antiandrogen confound having an affinity for the 
receptor ^tp sudi that it binds to the receptor site and prevents andro- 
gens from binding and activating the site. It is ixuportant to select 
antiandrogens vhich tend to be pure antagonists and which have no agonis- 
tic activity. Otherwise, the antiandrogen vhich blocks the receptor site 
from androgens, ^y itself activate the site. Preferred antiandrogens 
are discussed in-'detail belov« Becatxse it is extremely difficult to 
block all receptor, sites, it is desirable to simultaneously decrease the 
concentration of ^androgens available to activate androgen receptors in 
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the prostatic cancer tissue. Hence, it is desirable to inhibit secretion 
of androgens by the testis. This may be accomplished by a variety of 
known techniques including but not limited to surgical orchiectomy or by 
a d mi ni stering LHRH agonists or antagonists. For example. LHSH analogues 
act in a manner affective to stop the production of bioactive luteinizing 
hormone, the hormone necessary to cause the testis to produce and secrete 
androgens and other hormones which may be converted to androgens in peri- 
pheral tissues. For some patients, it may be unnecessary to inhibit tes- 
ticular hormonal secretions where sufficiently potent antiandrogens and . 
sex steroid biosynthesis inhibitors are administered. 

As nay be seen from the scheme of Figure 1, a number of hormones 
(especially DHEA and A*-dione) released by the adrenals may be converted 
by a variety of biological pathways into androgens and estrogens in peri- 
pheral tissues. The most potent androgen produced is DHT. It is there- 
fore highly desirable to include an inhibitor of 5a-reductase which pre- 
vents the conversion of testosterone into the more potent androgen DHT. 

In peripheral tissues, in addition to DHT, the precursors DHEA~and 
A»-dione can be converted into the estrogens A»-diol and estradiol. It is 
desirable to have an inhibitor of 17p-hydroxysteroid dehydrogenase which 
prevents the formation of testosterone as well as of A»-diol and estra- 
diol. In addition, since A»-androstenedione can be converted into estrone 
and then to estradiol, it may be useful to block the activity of aromata- 
se, the enzyme responsible for such conversion. Other sex steroid for- 
mation inhibitors, such as inhibitors of 3p-HSD can also be used. How- 
ever, as mentioned earlier, when 3P-HS0 is blocked in peripheral tissues, 
it is also likely that a similar inhibition will take place in the adre- 
nals, thus leading to low secretion of glucocorticoids and mineralocorti- 
coids. When such compounds are used, essential glucocorticoids and some- 
times mineralocorticoids should be added back as part of the therapy. . 
CI inCTITI ITC CLicc-r 
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Estrogens, at physiological concentrations, are known to stiimilate 
the grovth of the hximan prostatic cancer cell line LNCaP. This effect of 
estrogen may be inhibited^ hovever, by antiestrogenic compounds described 
herein. . 

In oxfJA embodiment, the present invention provides a method of 
treating prostate cancer comprising the step of administering a therapeu- 
tically effective amount of an antiandrogen, and of administering a 
therapeutically effective amount of an inhibitor of sex steroid formation 
vhich has, as part of its molecular structure, a substituted or 
unsusbstituted estrogen nucleus of general structure I: 




vfaerein the dotted lines represent optional pi bonds; and wherein said 
confound includes as another part of its molecular structure a side chain 
substitution onto a ring carbon of said general structure I in at least 
one position selVscted from the group consisting of 7, 14, IS, 16, 17 (pre* 
f erably 7a, 15ai or 17a) . said side chain being of the formula -R* t-B-R»-l 
L*G, as defined above, wherein general structure I further includes at 
least one substitution selected from the group consisting of 15-halo, 
16-halo, 'a 15,16 bridge atom (preferably carbon), a 1A,15 bridge atom 
(preferably os^en) , and a 16-pi-bonded lower alkyl. 
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In certain efflbodimencs. the antiandrogen utilized in the present 
invention may be represented by the general fonmila: 

,13 j^l70 




herein the dotted lines represent optional double bonds; wherein R»» is 
hydrogen or lower alkyl. is absent, hydrogen or methyl in 0 position, 
RiT^*^ is selected from the group consisting of hydrogen, hydroxyl, 
lower alkanoyloxy, lower alkyl. lover alkenyl, lower alkynyl, 
halo (lower) alkyl, halo (lower) alkenyl, halo (lower) alkynyl and fluoro- 

(P) 

substituted aromatic ring» and a moiety yhlch, together with R^' forms 



III 



(B) 

R»» *^ is selected from the group consisting of hydro^qrl, (C^-C,,) 
alkanoyloxy. (C,-C,)alkenoylacy, (C,-C,)alkynoyloxy, aroyloxy, alkenoylo- 
xy. cycloalkanyloxy. l-alkyloxy-alkyloxy, l-alkyloxycydoalkylacy, alkyl- 
silylojqr, carboxyl, alkanoyl and a moiety vhich together with R>»^"^ 
forms 
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Antiaadrogens useful in the combiiiation therapy o£ the invention 
also include but are not lijtdted to flutasdde (available from 
Schering-Plough Corp., Kenilvorrh, New Jersey, under trade nase EOLEXIN) , 
Hilutamide (available from Roussel of Paris, France, under trade naoe 
AKANORON) , cyproterone acetate (available from Schering AG, Berlin under 
trade name ANDSOCHZR), Casodex available from ICI Pharmaceuticals, 
Macclesfield, England. Preferably, the antiandrogen has, as part of its 
molecular s tr u ct ur e, a substituted or unsubstituted androgenic nucleus, 
and as another pare of its molecular structure, the side-chain 
-R*[-B-R'-3^ L-G as defined above. Numerous syntheses of the preferred 
confounds set forth in the U.S. patent application of Labrie and M6rand 
entitled ''Axidrogen Derivatives for use in the inhibition of sex steroid 
activity^ idiich is being executed on even date herewith, the entire 
disclosure of which is hereby incorporated by reference as though fully 
set forth herein.^ A preferred antiandrogen is 

EM 101 

OH 




C4H9 



(X - 10) 

which may be synthesized as set forth below. 
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Example 1 



Synthesia of HHmtyl. lHnBttyl-n-(l7»p-hydra«r^»-»»drosteit-3'-o»-7'a- 
7l) uadecanaaide (EM 101) (5, x-10) (Scfafsne 1) 



l7p-acetoay-7a-(ll»-hydr(ny iiiuiacaayi)-4-«adrost«B-3-one 



(2) 



Under argon atmosphere, in a flame dried aFparatos with magnetic 
stirrer, a solution of U-bremo undecaaol tetrahydropyranyl ether (25 g, 
. 74 mmol) in anhydrous THF (150 ml) was added dropwise to iodine-activated 
magnesium (1.9 g).The ai««re was kept at room temperature overnight and 
then was cooled to -30'C and anhydrous cuprous chloride (0.3 g) vas added 
quickly. After 45 min of strirring at this temperature, commercial 4.6- 
androstadien-17p-ol-3-one acetate (1) (lo g, 30.5 mmol) in anhydrous 
THF (100 ml) was added dropwise during 4 h. After 35 min. acetic acid 
(6 ml) and water (100 ml) was added. The mixture was allowed to reach 
room temperature and vas stirred overnight. Afterwards, the organic com- 
pound was extracted with ether (3X) . The organic layers were washed with 
water, dried on magnesium sulfate and evaporated. The residue was dissol- 
ved in acetic acid (35 ml) and water (100 ml) and kept 48 h at room tem- 
perature. And then, the organic compounds were extracted with ether (3X). 
The organic layers were washed with saturated sodium bicarbonate solution 
and water, dried on magnesium sulfate and evaporated. The product was 
purified by Silica gel dry column chromatography (Kieselgel. 60F2S4. 
Merk. 0.063- 0.200 mm. 150 g). Elution with a mixture of methylene chlo- 
ride and ethyl acetate (20:1 v/v) gave 17p-acetoxy-7o-(Il'-hydroxy-unde- 
canyl)-4-androsten-3-one (2a. 1.46 g. 2.8 mmol. 9.2X) as a colorless 
\ax 3450. 1740, 1685. 1620 and 1245 cm'*; NMR 0.84 (s, 3H, 

18'-CH,), 1.21 (s. 3H, 19'-CH,), 2.05 (s.3H.. OCOCH,) . 3.61 (t. 2H. 
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J»6.59 Hz, H-C.l*). 4.61 (t, IH. J»7.69 Hz. H-C.17) and 5.73 (s. IH. 
H-C. 4) and 17p-acetox7-70- ( 11 * -hydroxy undecanyl) -4-androsT:en-3-one 
(2bt 0.9 g, 1.7 nnol, 5.6S) as a colorless oil. 

ll-(17*p*-aeeta]9^*-aiMlrosteB-3*-oxr*7*a-7l) imdecBaoic acid (3) 

To 17p-acetoxy7a-(ll'-hydro3^ T2ndecanyl)-4-androsten-3-onQ (2a, 
800 mg, 1.6 naaol^'^'^dissolvad in acetone (50 ml) and cooled to 0*C vas 
added under stifring during 5 mia. a solution of Jones' reagent (8N 
chromic acid solution) (0.283 ml). After 15 min, isopropanol (0.5 ml) vas 
added followed by water and the mixture was extracted with ethyl acetate 
(3Z). The organic layers were washed with brine, dried on magnesium 
sulfate juid Operated to dryness under reduced pressure. The crude 
ll-(l7*p-aGeta3qr-4'-androsten-3*-on-7'a-yl) undecanoic acid (3) (740 
fflg) was used in the next step without purification. 

B-butyl. "5-wtfayl*ll-(17*p--mc«ta9^>-8ndrostez^ undMsna- 
aide (4) 

To a solution of the above undecanoic acid derivative 3 (390 mg, 
0.78 mDol) in anhydroiis methylene chloride (8 ml) cooled at -10*C was 
added, under stiJfring, triisobuty lamina (240 ul) and isobutylchlorofor- 
mate (140 ^1). After 30 min, N-methylbutylamine (1.8 ml) was added and 
the mixture was s'tirred at room temperature for 1 h. Methylene chloride 
was added. The organic solution was washed with IN hydrochloric acid, 
water, saturated sodium bicarbonate solution and finally with water, 
dried on magnesiim sulfate and evaporated to dryness. The residue was 
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chrooatographed on silica gel (Kieaelgel. 60F2S4, Merck. 0.063-0.200 on. 
20 g). Elution vith a mixture of diethyl ether and methylene chloride 
(1:20, v/v) gave N-butyl. N-aethyl-ll-{17'P-acetox7-4'-androsten-3'-on- 
7'a-yl) undecanamide A (230 mg. 0.39 mmol. 46X for the alcohol 
( 2a )) as a colorless oil: IR neat 1740. 1680. 1640 and 1240 

ca-ir SMR 0.84 (s. 3H. IS'-CH,). 0.95 (t. 3H. J-6.93 Hz. N-(CH,) ,CH,) . 
1.21 (s. 3H. 19'-CH,). 2.04 (s. 3H. OCOCH,), 2.91 and 2.97 (2a. 3H. 
N-CH,). 3.26 and 3.36 (2t. 2H. J-7.86 Hz. N-OT,C,H,), 4.61 (t. IH. J.8.42 
Hz. H-C.17') and 5.72 (s. IH. H-C.4'). 

H-lmtyl, lHi»thyl-ll-(l7'p-h7droxy-4'-aadrostext-3'-oit-7»a-yl) radBo- 
(5) (EK 101) 



The above acetoxy amide 4 (170 ag. 0.29 mmol) was dissolved in 
methanol (20 ml) and 6X potassium carbonate (2 ml) and heated at 65-C for 
200 mia. After cooling, acetic acid (1 ml) and water (150 ml) were added 
and the mixture vai extracted with ethyl acetate (3X). The organic layers 
were washed with water, dried on magnesium sulfate and evaporated to 
dryness. The residue was purified by- Silica gel dry column chromatography 
(Kieselgel. 60r254, Merk, 0.063-0.200 mm, 20 g). Elution with a mixture 
of diethyl ether and methylene chloride (1:9. v/v) gave N-butyl-N-methyl- 
ll-(17'p-hydroxy-4'-androsten-3'-on-7'a-yl) undecananide (EM 101, 94 mg. 
0.17 mmol, 58%) as a colorless oil: IR (neat) 3400, 1670 and 1640 

MMR 0.80 (s. 3H. 18'-CH,). 0.95 (t,3H. J.6.75 Hz, N-(CH,) ,CH,) . 
1.21 (s. 3H. 19'-CH,). 2.91 and 2.97 (2s. 3H. M-CH,). 3.25 and 3.35 (2t. 
2H. J-7.3HZ. S-CT,C,H,). 3.67 (t. IH. J.8.18. H-C.17') and 5.72 (s. IH. 



H-C.4'). 
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SCHEME I 



OAC 




l)B(Mg(CH2V|OTHP 
Cua.1HF 

TiAcOH 



OAC 




CCH2),*jOH 



o 7M 
b 7ce4l 



OAc OAc 




. **-EH lOl (X - 10) 
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Sex steroid fornacion inhibitors useful in the combination therapy 
of the invention include but are not limited to inhibitors of 5a-reducta- 
se activity, inhibitors of Hp-hydroxysteroid dehydrogenase activity, 
inhibitors of 3p-hydroxy5teroid dehydrogenase activity and inhibitors of 
aromatase activity. 

A typically suitable 5a-reductase inhibitor is IIK-906, a product of 
Merck. Sharp & Dohme (Mc Connell et al.. J. Urol. Ul: 239A. 1989). 
Another inhibitor of 5a-reductase is 17p-N,N-di8thylcarbaaoyl-A-aethyl-4- 
aza-5a-aadrostan-3-oae (4-llAJ (Brooks et al.. Endocrinology 109: 830. 
1981; Liang et al.. Endocrinology 112: 1460. 1983). Other 4-a2asteroids 
acting as 5a-reductase inhibitors can be formed in Liang et al.. J. Biol, 
chem. 259: 734-739. 1984; and in Brooks et al.. Steroids 47: l-ig, igss. 
6-aethylene-4-pregnene-3.20-dione has also been described as Sa-reductase 
inhibitor (Petrovet al.. J. Endocrinol. 95: 311-313. 1982). Similar 
properties have be«i described for «-taethyl-3-o«-4-«za-Sa-pregnan.-30(.) 
carboxylate (Kadohama et al.. J. Matl. Cancer Inst. 74: 475-486. 1985). 

TrUostaae and epostane have been described as inhibitors of 3p-hy- 
droxysteroid dehydrogenase activity (Emshav et al.. Clin. Endocrinol. 
21. 13-21. 1984: Robinson et al.. J. Steroid Biochem. 21. 601-605. 1984; 
I^ert et al.. Ann. Clin. Biochem. 23. 225-229. 1986; Potts et al.. Ste- 
roids 32. 257-267. 1978) and have be«» successfully used for the treat- 
Jnant of brwst cancer in combination with corticosteroids (Beardvell et 
al.. Cancer Chemother. Phaimacol. 10: 158-160. 1983; Williams et al.. 
Cancer Treat. Rep. 71. 1197-1201. 1987). 

4-MA. (17P-N.H-diethylcarbamoyl-4-methyl-4-a2a-5a-androstan-3-one) 
has been found to inhibit 3P-hydroxysteroid dehydrogenase activity in 
granulosa cells (Chan et al.. Biochem. Biophys. Res. Commun. 144. 
166-171. 1987). Epostane has been shown to inhibit 3p-hydroxysteroid 
dehydrogenase activity in pregnant goats (Taylor, J. Endocrinol. 113. 
A89-493. 1987). 
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Preferred iahibiiors of 17p-hydroxysteroid dehydrogenase activity include 
but are not lioited to: 



H - bu ty l , l(-aetfayl-U-(16'a-cfalero-3*.17*p-dil7droa7 eatra-l',3»,5'(10')- 
tiiea-7's-7l) mdacananide ("BI 139*). 




H -p-b u Qr l M -nethrl-ll~(16*tt-cliloro-3 ' ,17*g-di lxydmLy > tg3Ua -l* ,3 • ,5» (10* )- 
tiieB-7*a-7l} nhrtepimmridft ("BI 170") 

H 




CCH,),,C0ll(CH,)c^H, 



H-tt-liutyl-«-aBtfayl>ll-(16 • a-bxano-3 • ,17'a-di liydiiuy - tM tra-l* .3* .5* (10')- 
trian-7*a-yl) undecanaaida ("HI 171") 

H 




""(CHi),oCOH(CHj)C,H, 
Exaa?)lea of certain synthesis schemes for EH 139, EM 170 and EM 171 are 
set forth below (see exan?>le 2 and schemes 2 and 3) . Those of skill in 
the art will recognize analogous schemes for synthesizing analogous 
coo^ounds. 
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Essaple 2 

aMfiBfiSIS OP PRgygWia ) sa SmoiD ACnvnr TmrnrnwD^ 

Synthesis of a startaag caB^oimd* H-a-butyl, H-Mtbyl-ll-O'-benzoylo^ 

17'-ox»-Mtta-l»,3»,5'(10»)-tplett- 7»«-7l)midecaiiaBdde ts rmnn 
2) 

l9-nor-testo3terone acscate B^enelaeetate (7) 

la an apparatus supplied with a drierite drying tTibe. a solution of 
l9-nor-t«atosterone (6) (100 g; 0.365 aole) in acetic anhydride (200 
ml) , pyridine (32 ml) and acetylchloride (320 ad) was heated at reflux 
under aagnetic atirriag. for 3 h and then concentrated to dryness under 
vacuuB. The dry residue was triturated in absolute ethanol. filtered and 
washed with little portions of absolute ethanol. After drying, 19-nor- 
testosterone acetate 3-enolacetate was obtained as a white powder (121.4 
g. yield 93%) op. 176-177«C. The structure was confirmed by spectroscopic 
means. 



17p-acet03cy-estra-4,6-dien-3-one (8) 

To a cooled suspension of enoUcetate (121 g; 0.337 mole) in a 
mixture of DMP (330 ml) and water (7.2 ml) at 0«C was added, under nitro- 
gen, over a period of 1 h, M-broooattccininide (63 g). The resulting solu- 
tion was stirred for an additional 0.5 h at O'C. Then lithium carbonate 
(60.8 g) and lithium bromide (30.4 g) were added. The mijcture was heated 
at 95'C for 3 h and then poured into 1.7 1 of ice-cold water containing 
165 ml of glacial acetic acid. After stirring during 15 hours, the crude 
17p-acetoxy-estra-4,6-dien-3-one (8) was filtered, washed with water. 
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dried in a desiccating apparati;s and recrysrallized twice from isopropyl 
ether (72 g, yield 682, mp 110*C}* The structure was confirmed by spec- 
troscopic means. ' 

7a-(ll'-acetoxy-iindecyl) 17p-acet03cy estra-4-en-3-"one (9) 

A. Preparation of reagents and solvents 
11-brofflo undecanol tetrahydro pyranyl ether 

ll*broao-undecanol (100 398 amol) was dissolved in dry ether (768 
ml) and the solution vas cooled to 0*C using an ice/H,0 bath. To this 
solution vas added ECl gas (2.13 g, 58.4 znaol, 26 wl of HCl/ether). 

To this mixture, a solution of 3 , 4-dihydro-2H-p3rran (39.9 g, 43.3 
ml) freshly distilled in dry ether (218 ml) vas added over a period of 90 
sin. The solution vas then stirred over a period of 16 hours at room 
temperature. Aftervards, sodium bicarbonate vas added to the mixture. 
The residue vas filtered and the solvent vas evaporated under vacuum. 

The product vas then filtered through basic alumina (250 g» tfoelm, 
grade II) using petroleum ether (30-60) as solvent (112 g» SIX) • 

B. Grignard reagent 

In a dry three-neck flask (1000 ml) under dry argon, magnesium (12.0 
g, 494 mmol) vas placed and activated vith iodine. Magnesium vas heated 
vith the flame to remove iodine and to dry the apparatxis. The system vas 
then cooled to -20*C, and a solution of 11-bromo-undecanol tetrahydro 
pyranyl ether (73i8 g, 211 maol) in dry THF (420 ml) vas added dropvise. 
The mixture vas stirred under dry argon during one day at -20*C. 

The mixture was cooled to -35'C (±2'C) using a dry ice/CCL^/acetone 
bathv The axihydrous cuprous chloride (1.18 g» 12 mmol) vas added and the 
mixtore vas stirred over a period of 0.5 h. 

c:i iqc;Tm iTP <;hppt 



wo 91/00733 



PCr/CA90/00212 



27 

C. Addition of Grignard reagent 

After 0.5 using the saae apparatus mentioned above (Ar, -35*C], a 
solution of 17 p-acetoxy estra-4.6-diene-3-one (8) (32.0 g. 102 nnaol) 
in dry TEF (300 ml) was added dropvise over a period of 6 h to the 
Grignard reagent (red coloration appeared and disappeared) • The mixture 
was stirred for an additional 1 h and, after remval the cooling bath, 
acidified (about 0*C) with acetic acid (40 ml) , diluted with water and 
extracted with ether (3x) • The ether solution was washed with a saturated 
sodium bicarbonate solution and water. The organic layer was dried over 
anhydrous magnesiim sulfate and evaporated mder reduced pressure to 
dryness. 

Tbm residue was dissolved in HeOH (660 ml) and 5H ECl (180 ml), 
refluxed for 1 h and 45 min, then concentrated under reduced pressure and 
cooled in an ice bath. The mixture was then filtered to remove the white 
precipitate. After the solution had been diluted with water and extracted 
with methylene chloride (3x) , the organic layer was dried over anhydrous 
MgSO^ and evaporated under reduced pressure to dryness. Finally, the pro- 
duct (55.9 g, brown oil) was chromatographed on silica gel (Kieselgel 
60F254, Merck, 0.063-0.200 nna, 1500 g). Elution with mixtures of methyle- 
ne chloride and ethyl acetate (4:1 to 1:2 v/v) and then pure ethyl aceta- 
te gave crude 7a-(ll'-hydroxy-undecyl)-17p-hydroxy estra-4-en-3-one (34.8 
g) which was dissolved in dry pyridine (200 ml) and dry acetic anhydride 
(200 ml) , stirred 17 h at room temperature and then poured in ice-water. 
The product was extracted with methylene chloride (3X) , washed with IH 
hydrochloric acid, water » saturated sodium bicarbonate and water (3Z) , 
dried on anhydro\is magnesitim sulfate and filtered. After evaporation of 
solvent, the mixture (35 g) of 7a- and 7p-diacetoxyenones and degradation 
products of Grignard reagent were separated by flash chromatography on 
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silica gel (Kieselgel 60, Merck, 230 mesh ASTU, 2.0 kg) developed vith a 
mixture of hexane and diethyl ether (2:3 v/v) . The first product e luted 
was pure amorphous 7a-(ll'-acetoxy undecyl) 173-acetox7*estra-4-en-3-one, 
(9) (20.8 g, 39.4 mmbl, yield from dienone vas 39.0X). Further elu- 
tion gave the 7 p-isomer (10) (5.4 10.3 asiol, lOZ). All structures 
vere determined by spectroscopic means. 

7a-(ll'-hydraxy-undecyl) estra-l,3,5(10)-trien-3,17p-diol (lU) 

Under dry argon, a solution of 7a-(ll'-acetoxy undecyl) 17p-aceroxy* 
estra-4-en-3-one (9) (17.0 g, 32.4 mmol] in dry acetonitrile (150 ml) 
vas added rapidly to a suspension of cupric bromide (14.8 g» 66.2 mmol) 
and onol) and lithium bromide (2.89 g» 33.6 onol) in varm acetonitrile 
(75 ml). The mi^cture vas heated to reflux over a period of 30 min and 
stirred vigorously, and then cooled to room ten^erature. A saturated 
aqueous solution of sodium bicarbonate (SO ml) vas added, and then the 
organic confound vas extracted vith ethyl acetate (3x 150 ml)*. The ^orga- 
nic layers vere vashed vith vater, dried over anhydrous magnesium sulfa- 
te, filtered azid evaporated under vacuum to dryness. The residue vas 
chroaatographed on silica gel (Kieselgel 60F254 Merck 0.063-0.200 sm; 
1000 g). Elution vith hexane-ethyl acetate (1:1 v/v) gave the 7a-(U'- 
acetoxy-undecyl) estra-1' ,3' ,5' (10')-tricn-3,17p-diol. 17p-acctate 
(lib) (8.i51 g; S0.3Z) and the starting product (1.33 g; ISX). 

The above diacetate phenol (8.51 g, 16.2 SBaol) vas dissolved in me- 
thanol (90 ml) and sodium hydroxyde 30% (v/v) (9 ml). The mixture vas 
refluxed for 90 min under dry nitrogen. The solution vas then concentrat- 
ed under vacuum and diluted vith hydrochloric acid (lOX v/v). The 
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mixture was extracted using ethyl acetate (4 x 150 ml) and the ethyl ace- 
tate extract was washed with water, dried over anhydrous iaagnesium sulfa- 
te, filtered and evaporated under vacuum. The evaporation gave 7o-(U'- 
hydroacy undecyl) estra-i,3.5(10)-trien-3.17p-diQl (11a) (6.99 g, 98X 
brut) as a yellow foam, the structure of vhich was confirmed by spectros- 
copic means. 

3-benzoylojcy 7o-(ll' -hydroxy undecyl) estpa-i.3,5(l0)-trien-17p-ol 
(12) 

The above triol (6.99 g; 15.8 omol) was dissolved in acetone (25 mi) 
and an aqueous solution of sodium hydroxyde (IN. 19.1 ml). The mixture 
was cooled to 0-C using an iee/vater bath. Benzoyl chloride (2.22 ml, 
19.1 mmol) was then added dropwiae. The miztura was stirred for 40 min at 
0-C and then diluted with water. Tha solution was extracted using ethyl 
acetate (3X) and the organic layers were washed with a saturated aqueous 
solution of sodium bicarbonate and finally with water. The ethyl acetate 
solution was dried over anhydrous magnesium sulfate, filtered and evipo- 
rated under vacuum to dryness. Then, the residue was ionediately chroma- 
tographed on sUica gel (Kieselgel, 60P254 , 0.063-0.200 mm; 500 g). The 
chromatography was carried out. first, using methylene chloride as sol- 
vent (about 1 liter) and secondly the pure 3-ben2oyloxy 7a- (11 '-hydroxy 
undecyl) estra-1.3,5(10)-trien-17p-ol (12). colorless oil (6.50 g. 
75X) was eluted with methylene chloride-ethyl acetate (5; I about 1 liter 
and 4:1: v/v). The structure was confirmed by spectroscopic means. 
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U-O'-benzoyloaqr-n^-oxo-estra-l' .3\5* (10')-trien-7'a-yl) undecanoic 
acid (13) 

To a cooled solution of 3-benzoylo3qr-7a-( 11* -hydroxy undecyDeatra- 
l»3,5{10)*trien-^17p-ol (12) (4.3 g) in acetone (100 ml) vas added 
dropvise Jone's reagent (8N-chromic acid solution t 6.7 ml). After 30 
nan, isopropanol (40 ml) was added and the mixture was concentrated under 
vacuo. Water vas added and the mixture was extracted four times with 
ethyl acetate. The organic lajmrs were washed twice with brine « dried 
over magnesium sulfate and evaporated to dryness. The crude ll-(3*-ben- 
2oyloxy-17'-oxo^estra-l\3\5M10*)-trien-7'a-yl) undecanoic acid 
(13) (3.94 g) was used in the next step without purification. 
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H-n-butyl^n-nethyl-ll- O'-hydraxy-lT'-flXMstra-l' .3' .5* (W)-trieEf 
T'o-yl) ondecanamide (lAb) 

To ll-(3'-bea2oylox3r-17*-oxo-estra-i\3',5'(10')-trien-7'a-yl) unde- 
canoie acid (13) (3.94 7.22 ubboI) , dissolved in anhydroiis CB,C1, 
(100 ml) and cooled at -10*C vas added tributylaznine (2.18 ml, 9.15 imaol] 
and isobutylchloro formate (1.30 nil, 10.0 natol) • The solution vas stizxed 
during 35 min. and N^fflethylbutylaoine (13 ml» 109.7 mol) vas added. The 
mixture vas vanned to room temperature and stirred during 1 h. Aftervard, 
CH^Cl, vaii added and the organic phase vas vashed vith IH RCl, vater, 
saturated sodium bicarbonate solution and finally vith vater, dried vith 
anhjrdrous HgSO^ and the solvent vas removed under reduced pressure. The 
residue vas purified by chromatography on silica gel. Elution vith mixtu- 
re of EtOAc/hexane (1.5:8.5 v/v) yielded N-butyl» lHnethyl-ll-(3*- ben- 
2oyloxjr-i7"-oxo-e3tra-l' ,3' ,5» (10»)-trien-7'a-yl) undecanamide (14a) 
(4.25 g» 96S) as colorless oil; HL \i (neat) 1750» 1725 and 1640 aar^. The 
above described benzoyloxy amide (341 mgg 0.54 nmol) vas dissolved in 
methanol (10 ml) and cooled at 0*C. Folloving this 2N NaOH (5 ml) vas 
added and the mixture vas stirred during 60 min. at 0*C. The solution vas 
neutralized vith-. IH HCl and extracted vith CH^Cl,. The organic phase vas 
dried vith anhydrous HgSO^ and the solvent vas removed under reduced 
pressure. The residue vas purified by chromatography on silica gel. 
Elution vith mixture of EtOAc/hexane (3:7 v/v) yielded N-butyl. N-methyl- 
ll-(3'- hydroxy- 17 '-oxo-estra-l' .3' .4' (10)-trien-7'a-yl) undecanamide 
(14b) (284 mg, 971) as colorless oil; ^H-KKR fi (CHICl,) 0.91 
(s.SH.lS'-CHj). 2.76 app(d,lH>16,3H2. part of ABX system. 6'-H) 2.96 and 

2.98 (2a, 3H H-CH,), 3.27 and 3.38 (2t ,2H,J»7.5H2,N-CH,-) . 6.63 (broad 

app » 

S,1H,4*-H), 6.70 (broad d.lH.J- 8.5 H2.2'-H), 7.12 (d,lH,J-8.4 Hz.l'-H); 

^ ^aax ^^^^ ^ (MMOOX), 508 

(M»-CH, .32X) , 142 (C,H,CON(CH,)C»H,% 47X). 
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Ifi-gATft-l ggntADIOL in mBPAMAMTT^ ^ (SCHEME 3 ) 

H-n-butyl. H-1net%l-U-(3^17•-diacetax7-eatra-l• .3' ,5' (10') ,16'-tetraeit- 
7*07!) QodecsiiaBide (15) 

The ketone amide 14b (163 ag, 0.50 imaol) vas dissolved in 
iaoprenyl acetate (10 ol). p-toluenesul£onic acid (44 mg) vas then added 
and the solution vas distilled to about tvo-thirds of the original volume 
in 7 h and vas then stirred at reflux for 12 h. Aftervards, the solution 
was cooled with an ice-vater bath and extracted with 50 ml of cooled 
ether. The ether vas washed with a cooled satured sodium bicarbonate and 
water. The organic phase vas dried vith anhydrous MgSO, and the solvent 
was removed under reduced pressure. The residue vas filtered through alu- 
mina (ISmm X 50 mm alumina Hoehla neutral, activity II) using a mixture 
of benzene-diethyl ether (3:7 v/v) as eluant. The solvent vas removed 
oader reduced pressure and. the residue vas purified by flash chromato- 
graphy on silica gel. Elution vith ndxture of EtOAc/hexane (1:4 v/v) 
yielded the N-butyl, N-methyl-ll-(3M7»-diacetoxy-estra-l' ,3' .5' (10') . 
16'-tetraen-7'a-yl) undeeanamide (15) (244 mg. BOX) as colorless oil; 
*H-HMR a„(CDCl,) 0.92 (a .3H.18'-CH,) . 0.92 and 0.95 (2t,3H.J-7.0 
Hx.M(CH,),CH,). 2.18 (s.3H.17'-OCOCH,) . 2.28(s.3H.3'-OCOCH,) . 2.76 app 
(d.lH.J-16.1 Hz. part of ABX system.6'-H) . 2.90 and 2.96 {2s,3H.M-CH,) . 
3.26 and 3.35 (2t^pp.2H.J-7.6 Hz.N-CH,-), 5.52 (m.lH,16'-H) . 6.80 (broad 
S.1H,4'-H), 6.85 (dd.lH,J,.9.1 Hz and J,-3.0 Hz,2'-H), 7.27 (d.lH,J-9.1 
Hz.l'-H); IR Vjij^(neat) 1750. 1635. 1200 cm-»: MS m/e 607 (M».2X). 
5(M^-COai,.100X). 
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550 W-COCa,-Ca3.13X). 523 (ll*-2C0CH,.45X), 142 (C,H^COH(CH,)C»H,* ,551) , 
129 (C»H,(CH,)HCOCH,\38X), U4 (C»H,(CH,)NCO% 60X) . 86 (C»H,(CH,)N», 
2SS): BUGT UASS caled for C,,H,,0,N 607.4239. found 607.4234. 

IHmtyl. »^tbyl-ll-(16»a-ehloro-3 *ae«taa7>17*-(»-«stra-l* ,3 • ,4' 

ClD')-tz^antt-7*4r7l) tmriarwiwririii (16, X • CI) 

To ' di«Leftta«e aside 15, dissolved in 5 nl of acetone, vas added a 
solution of sodium acetate (2.6 equivalents) in acatic acid and water 
(1:11.3 v/v) and then, vas treated vith tertbntjl hypochlorite (1 eq.) 
prepared from t-^tanol (4 ml) and Javel water (Javex 6. IX. 50 ml). The 
clear solution «as wazmed to S5*C and stirred for 1 h. Afterwards, the 
solvent was evaporated to dryness. The residue vas dissolved in ether 
(100 nl) and water was added (20 ml). The organic phase was washed with 
vater. dried with antTdrous KgSO^ and evaporated to dryness. The residue 
was purified ^y chrooatograpl^ on silica gel carried out with mixture of 
BtOAe/hexane (3:7 v/v) to give the M-butyl, N-metlvl-ll-(16»a-chloro- 
3'-acettay-l7'-oaco-estra-l*,3',4'(10')-trien-7'o-7l) ondecanamide 16. 
X-Cl) (lis mg. 89X) as colorless oil; »H-Hlia u (CDCl,) 0.92 and 0.95 
(2t,3H,J-7.0 H23(CH,>,Ca,), 0.96 (s,3H,l8'-CH,) , 2.28 (s.3H.3'-OCOCH,) . 
2.80 app (d,lH»J-16,6 Hz. part of ABZ system, 6»-H) 2.90 and 2.96 
(2s.3H,H-CH,) . 3.24 and 3.35 (2t^pp , 2H, J-7 . 4 Hz ,-lI-CH,-) , 4.46 
(d.lH.J-6.6 Hz,l6'8-H), 6.82 (broad s,lH,4'-H), 6.86 (dd,lH,J-9.1Hz and 
J,-,2.6Ha,2'-H). 7.29 (d,lH,J-9.l Hr.r-H)j IR (neat) 1750, 1640. 
1205 cm-M MS a/e 601, 599 (M»,2«, 68X), 142 (C,H,CON(CH,)C,H/, lOOX). 
114 (C»H,(CH,)HCO»,93X).. 
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N-*mt7l, lHDBtli7l-ll-(16«hloro-3 • .17«-diliydra«r-«tr«-l • .3 • ,5 • (w )- 
tiien-7'0-71) undacaoanide ("HI 139") and ("EH 170") 

A stirred solution of haloketone amide (16, 2-Cl) in anhydrous 
tetrahydrofuran (THP) (10 ai) under argon vas chUled to -70«C with 
2-propaiwl/dry ice bath. A solution of 1.0 H of Uthiuia aluaiaiua hybride 
(2 eq.) was then added dropwise. After 30 »ia. th. reaction was alW 
to return slowly at 0-C for S sda. th«» wa. qtt«xched by the dropwise 
addition of a aixture of THP-BtOAe (5 nd) (1:1 v/v) and acidified at pH -v 
A with (lOX) HCl. The mixture was stirring for 5 aia at room temperature 
and then extracted with EtOAc. The organic phase was washed with water, 
dried on anhydrous Ha,SO. and evaporated under reduced pressure. The 
residue was chrematographed on silica gel with a mixture of EtoOAoTuaine 
(A;6 <^/v) as eluant: 



M-butyl. M-«ethyl-ll-(l6 •a-chloro-3 • 17 'a-dihydroxy-estra-l • .3 • .5 • (10- )- 
tri«i-7'a-yl) undecanamide ("EK 170") 

(15 mg. 29X) as colorless oil; analytical sample was obtained by HPLC 
purification: »H-in!R 6 (CDCl,. 400 MHz) 0.79 (s.3H.18'.CH,) . 0.93 and 
0.96 (2t. 3H.J.7.3 H2.H(CH,},CH,) . 2.80 (2H.J,.,.17.1 Hz and J,., - 
A.5 Ha. Afi-24.34 (Hz. system ABX. 6-H}. 2.94 and 2.99 (2s. 3H.H-CH,). 
3.26 (dd.J, - 7.6 Hz and J, - 7.4 Hz) and 3.32-3.43 (m)-[2H.-N-CH,-] , 
3.71 (d.lfl.J-4.5 Hz.l7'p-H). 4.63 (ddd. IH. J,.,„ - 10.2 Hz. J„,„- 
•4.5 Hz and J,,^^, 3.9 Hz. 16'P-H). 6.50 (d. IH. J.24 Hz. 3'-CH). 6.60 
(d. lH.J-2.5 Hz. 4'-H). 6.66 (dd.lH.J,-8.4 Hz and J,-2.5 Hz. 2'-H). 7.14 
(d.lH.J-8.5 Hz. I'-H): IR >.^„(neat) 3300. 1615. 1495 cm-: MS m/e 
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561,559 (M*. 40X, lOOX) , 523 (M'-HCl, 20X) . 142 (C,H,CON(CH,)C^H, ♦ , 44X) . 
114 (C,H,(CHj)aK)*, 37X); Exact mass calculated for C,^H,»0,M»»C1 
559.3785. found 559.3821: 

,5 - and - 

-H-butyl, »-inetiyl-ll-(16'o-chloro-3* ,17*p-dihydroj^estra-r3' ,5' (10')- 
trien>7'a-yl} uxtdacanamlde ("EK 139") 

(25 fflg. 55S) as a colorless oil; anal3rtical sample was obtained by 
HPLC purification; IH-HMR fi (CDCl,, 400 VEz) , 0.81 (s.3H» 18'-CH,). 0.93 
and 0.96 (2t. 3H.J=7.3 Hz, (CH,),CH,). 2.78 (2H. J,, ,-16.2 Hz and J,., » 
4.5 Hz. A»-24.34 Hz, system ABX. 6'-H), 2.94 and 2.99 (2s, 3H,H-CH,) , 
3.27 (dd. Ji-7.6 Hz and J, -7. 5 Hz) and 3.31-3.45 (M)[2H, -N-CH,-] , 3.86 
(dd, IH. JifiT^oH"^** ^* JxT.x. -5.9 Hz, I7'a-H), 4.11 (ddd. IH, 
Jx,.j, -10.8 Hs, J„.j,-5.9 Hz and 4.11 (ddd, IH, Jjj.j, - 10.8 Hz, 
Jii.iT • 5.9 Hz and Ji,,„-2.S Hz, I6'p-H), 6.56 (d, IH. J-19.7 Hz, 3'- 
OH), 6.61 (d. IB, J-2.5 Hz, 4'-H), 6.66 (dd, IH, Jj-8.4 Hz and J,-2.6 Hz, 

2»-H), 7.13 (d. IH, J-8.4 Hz. 1»-H)j IR v „.^(neat) 3320, 161S, 1490 

in AX 

ca-»; US m/e 561,559 (M*. 38X, lOOX) . 523 (M'-HCl. 16X) , 142 
(C,H»COH(CH,)C»H,*. SOX), 114 (C^H, (CHj)NCO» ,76X) ; eacact mass calculated 
for C,»H,»0,K»«C1 559.3785, found 559.3825. 
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Sefai 




l*b8 R»<CH8*i0CON<CH3)C4H, 



CK,COe 




OCOCH, 



U 



CH3CO 





U X-Cl,Br 



Qt 105 X-Br, Rfc»OH, »j.H 

Dl 170 X«8r, R^-H, Rg-OH 

Dl 133 X«C1, R„«OH, R^-H 

a 171 X«C1, R^-H, R^«OH 
01 156 R^-OH, Rj-H 
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H -n-fa tt ty l , Tl^ninrh7l-n fifi'n ^ rnln n T irrrnry 17* i i i ii 1' ,3 » ,5 

(10').txien-7*a-7l) nyiriBraTwrtridw (16, X*Br) 

To the above diacetate 15 (244 mg, 0.40 mmol) dissolved in 10 ml 

of acetic acid vas added dropvise vith stirring within 10 minites and at 

room tei^erattire, a brominating solution cea^esed of 50 mg (0.6 mmol) of 

sodium acetste, 1.6 ml of acetic acid, 0.04 ml of water and 63.9 mg (0.02 

ml, 0.40 iBDol) of bromine. During the course of this reaction, a red 

coloration appeared and disappeared. To the solution, 50 ml of ether was 

added and the organic phase was washed with water (4 x 50 ml) followed by 

a saturated sodium bicarbonate solution (2 x 50 ml) and finally with 

water (3 x 50 ml) . The c om bin e d phase was dried over anhydrous magnesium 

sulfate and the solvent was removed in vacuo. The residue vas chromato- 

graphed oa siUca gel (Kieselgel, 60F254, Merck, 0.063-0.200 mm). Elu- 

tion with a mixture of hexane-ethyl acetate (4:1 v/v) yielded N-bu^l, 

lHnettyl-ll-(16orbrcfflo-3*-acetoxy-17'-oaeo-estra-l» ,3' ,5* (10*) ,trien-7'-o- 

yl) u n deca n an ri de (16, X-Br) (201 mg, 78X) as colorless oil (201 mg, 

78X), as colorless oil; iH-HMR o (CTCl,), 0.94 (a, 3H,18'-<:H,). 2.28 (s, 

3H, 3'-0C0CH,), 2.82 app (d,lH,J-16.4 Hz, part of ABX system, 6'-H), 2.90 

and 2.96 (2s, 3H,lMa,), 3.24 and 3.35 (2t._. 2H, J-7.7 Hz. -H-CH,-) , 

app » 

4.58 (t,lH,J-3.6 Hz. 16p-H), 6.82 (broad s,lH,4'-H), 6.88 (dd,lH, J-8.0 
Hz and J,- 4.0 Hz,2'-H), 7.29 (d,lH,J-8.0 Hz, I'-H); MS m/e 644 (M*,7X), 
555 (M* - Br, 77X), 522 (M'-Br-COCH, , 55X) . 142 {C,H,COM(CH,)C,H/, 67X) . 
114 (C»H,(CH,)HCO«, 66X), 88 (lOOX). 
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lWmt7l, H-«tli7l-ll-(16'o-brQmo-3»,17»-tiSl^ydrai^-Mtra-l» ,3,4' (io»)- 
trien-7»o-7l) uBdecaaamide ("EM 105*) and ("EH 171") 

A solution of bromoketone amide 16 (X-Br) (295 og. 0.46 jmnol) in 
anhydrous tetrahydrofuran (10 ml) under argon vas chilled to -70«C and a 
solution of 1.0 M of lithium aluminium hybrids in ether (0.92 ml, 
0.92 mmol) was added dropwise with rapid magnetic stirring. After 30 mia. 
the reaction was quenched by the dropwise addition of a mixture of THP- 
ethyl acetate (1:1 v/v) and acidified by lOX hydrochloric acid. The mix- 
ture was stirring for 5 min at room temperature and then extracted with 
ethyl acetate. The organic phase was washed with water, dried on anhy- 
drous sodium sulfate and evaporated to dryness under reduced pressure. 
The residue was purified by chromatography on silica gel. Elution with a 
ndxture of hexane-ethyl acetate (7;3 v/v) gave: 

N-n-btttyl, H-aethyl-ll-(16'o-bromo-3M7«o-dihydro3^estra- 
l',3',5«(10')-trien-7'o-yl) undecananide ("EH 171") 

(63 mg, 21X) as colorless oil; *H-HIIR 0 (CDCl,. 400 MHz) 0.81 (s. 3H. 
18'-CH,). 0.93 and 0.96 (2t. 3H.J-7.3 Hz.N(CH,) ,CH,) , 2.79 (2H,J, ,-16.6 

0,0 

Hs, Hz. - A6-24.34 Hz. system AaX.6«-H). 2.94 and 2.99 (2s,3H.N- 

CH,). 3.27 (dd.2H.Jj-7.7 Hz and J,-7.5 Hz, -M-CH,-) . 3.31-3.44 (m.2H.-H- 
CH,-). 3.66 (dd.lH.J^^^^y-1.4 Hz. J^^^^^- 4,3 Hz. I7'p-H). 4.68 
(dt,lH.Jjg^j^.4.3 Hz. m. Jjg^j3-9.7Hz.l6'P-H) . 6.60 (d.lH,J-2.4 Hz, 
4'-H), 6.65 (dd. lH,J-8.5 Hz and J,-2.S Hz. 2'-H). 7.14 (d,lH,J-8.5 Hz, 
I'-H); IRv^ (neat) 3300. 1615. 1495 cm-»; MS m/e 605.603 (M-, 17X). 
523 (M^-HBr, SIX). 142 (C,H,COH(CH,)C,H,M00X) , 114 (C,H,{CH,)NCO*. 
97X); Exact mass calculated for C„H,»0,H'»Br 603.8289, found 603.3304. 
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4C 

and 

H n - bu ty l , II-Mthjrl-ll-(16»a-broBD-3 • ,17*p-di Iiydi.ujLy esUa -I' ,3 • 
5»(10*)-trien-7«-yl) ntiriprmnnTridB ("EM 105") 

(170 ng, 50Z) as a colorless oil; analytical saaple vas obtained by 
HPLC puriacatioa; »H-!MR fi (CDC1,» 400 MHz), 0.80 (s,3H.18.-CH,) , 0.93 
and 0.96 (2t,3H.Ji.7.3 Hz.N(CH,),m,) . 2.80 (2H.J. .-16.4.J^ ,-4.6 Hz, 

0»0 0,7 * 

Aa-24.34 H*. system ABX, 6'-H). 2.94 and 2.99 (2s,3H,lI-CH,) , 3.27 (dd, 

2H.Jj-7.7 Bz and J,-7.5 Hr, -H-CH,-), 3.31-3.45 (m,2H.-N-CH,-) , 4.02 
(dd.lH.J^^^^^- 3.7 Hz. and Hz. 17'a-fl), 4.15 (ddd.lH.J^g 

10.2 Hz. Ji5^i7- 6.1 Hz and J^g^^^ -2.9 Hz. 16»p-H). 6.61 (d.lH.J-2.S 
Hz. 4«-H), 6.66 Cad,lH,J-8.4 Hz and J, 2.5 Hz, 2«-H). 7.12 (d,lH,J-8.4 
Hz, V-U)t JSLv^ (nMt) 3320. 1610, 1490 cm-«: US o/e 605. 603 (!!•, 
29X), 523 (M^-HBr. lOOX). 142 (C,H,Cail(CH,)C»H,% 70X). 114 
(C»H,(CH,)HCO*, 60X); Exact mass calculated for C,^H,^0,H»«Br 603.3289. 
found 603.3289. 
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Antiestrogens useful in the conbinacion therapy of the invention 
L-.clude but are not limited to Tamoxifen, conmercially available from 
I=)erial Chemical Industries, and EM 139. a 170 and EM 171 vhose synthe- 
sis are set forth above. Some steroidal antagonists also function as in- 
hibitors of sex steroid formation. The antiestrogena EM 139, £M 170 and 
EM 171, for example, exhibit the dual function of acting as sex steroid 
formation inhibitors. For this reason, a combination therapy requiring 
both an inhibitor of sex steroid formation and a steroidal antagonist may 
be produced by administering a single acrive eoiqiound (alone or together 
with diluent) capable of performing both functions. Another example of a 
dual function active ingredient is the antiandrogen EM 101 which has also 
shown an inhibitiory effect on sex steroid formation. 

The inhibitor of sex steroid biosynthesis is preferably capable of 
acting at least in peripheral tissues (extra-testicular and extra-adre- 
nal). In preferred embodimsats. it is used in association with an antian- 
drogen, and with an LEBH agonist or LBBH antagonist. The use of an LHRH 
ag2Si2£ is the more preferred method of chemical Castration. Surgical 
castration may alternatively be used as a means of inhibiting testicular 
hormonal secretions, but chemical castration is preferred. 

By the term "LHHH agonist" is meant synthetic analogues of the natu- 
ral luteinizing hormone-releasing hormone (LHBH) , a decapeptide of the 
structure: L-pyroglutamyl-L-histidyl-L-tryptophyl-L-seryl-L-tyrosyl- gly- 
cyl-L-leucyl-arginyl-L-prolylglycyl-NH,. 

Typical suitable LHSH agonists include nonapeptides and decapeptides 
represented by the formula: L-pyroglutamyl-L-histidyl-L-tryptophyl-L- 
seryl-L-cyrosyl-X-y-L-arginyl-L-prolyl-Z wherein X is D-tryptophyl . D- 
iMcyl, D-alanyl, iminobenzyl-D-histidyl, 3-(2-naphthyl)-D-alanyl. 0-ter- 
butyl-D-seryl, D-tyrosyl, D-lysyl, D-phenylalanyl or N-methyl-D- alanyl 
and y is L-leucyl. D-leucyl. N<»-methyl-D-leucyl, N*-oethyl-L- leucyl 
or D-alanyl and wherein Z is glycyl-HHR, or NHR, wherein R, is H. lower 
alkyl or lower haloallcyl. Lower alkyl includes, for example, methyl. 
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Haloloweraikyl includes, for exaii?)le, -CF-,. -CH^CF, , -CF^CH,. and the 
like. Fluorine is a preferred halogen. 

Preferred nonapeptides wherein Y is L-leucyl and X is an optically 
active D-form of selected amino acids and Z is NHC^H, are tD-Trp* , des- 
Gl7-1IH,"]LHHH ethylamide (X-D-Trp«); [D-Ser-t-BuO) • . des-Gly-NH, i o ] LHRH 
ethylaadde [X-D-Ser(t-BuO«)] ; [D-Leu*. des-Gly-llH,"]LHHH erhylamide 
(X«D-Lett*, [D-Hi3(B2l)«. dea-Gly-KH, *«1LHRH ethylamide (X-iininobenzyl-D- 
His«) and [D-Ala«. dBa-Gly-NH,»«]-LHHH ethylamide (X-D-Ala»). 

Preferred decapep tides include [D-Trp*lLHEH wherein X»D-Trp, Y«L- 
leucyl. Z»glycyl-HH, , CD-Phe*]-LHRH wherein X-D-phenylalanyl. Y«L-leucyl 
and Z-glycyl-HH,) or CD-Hal ( 2) •LHRH which is C"-3-(2-naphthyl)-I}-Ala«]- 
LHHH ^rein X»3C2-naphthyl)-D-alanyl, Y-L-leucyl and Z-glycyl-NH, . 

Other LHSH agonists useful within the scope of this invention are 
the a-aza analogies of the natural LHSH, especially, [D-Phe«. Azgly**]- 
IHHH, [D-Tyr(-Me)*. A2gly»«]LHRH, and [D-Ser-(t-BuO)S Azgly^^JLHHH dis- 
closed by A.S. fhitta et al. in J, Med. Chem.. 21, 1018 (1978) and U.S. 
Pat. Ho. 4,100,274 as well as those disclosed in U.S. Pat. Hos. 
4,024,248 and 4,118,483. 

TSfpical suitable LBBH antagonists include [H-Ac-D-p-Cl-Phe»,« . 
D-Phe>, D^rgS D-Ala"]-LHSH disclosed by J. Ercheggi et al., Biocfaea. 
Biophys. Res. Coiamm. 100, 915-920 (1981); [H-Ac-D-p-Cl-Phe^^ D-Trp», 
D-Arg*, D-Alai« ILHRH disclosed by D.H. Coy et al.. Endocrinology. 110: 
1445-1447 (1982);. [H-Ac-D-(3-(2-naphthyl)-0Ala) » , D-p-Cl-Phe>, D-T^p^ 
D-hArg{Et,)«. D-Ala»oiLHKH and [H-Ac-Pro*v D-pF-Phe». D-(3-(2-naphthyl)- 
Ala»,«]-LHRH disclosed by J.J. Hestor et al. J. Steroid Biochem., 20 9no. 
6B), 1366 (1984) : . the nona- and decapeptide analogs of LHRH useful as 
LHHH antagonists disclosed in U.S. Pat. No. 4.481,190 (J.J. Nestor et 
al.)^ analogs of the highly constrained cyclic antagonist, cycle [A* 
5*ar- ... 
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?ro». a-p-Cl-Phe». 0-Trp^^ N-Me-Leu'. 0-Ala i • ] -LHRH disclosed by J. 
Rivier. J. Steroid Biochem. . 20 (no. 6B). 1365 (1984); and [N-Ac-O-O- 
(2-naphthpyl)-Ala». D-p-t-Phe>. O-Trp^. D-Arg«]LHllH disclosed by A. 
Corbin et al., J. Steroid Biochea. 20 (no. 6B) 1369 (198A). ' 

Preferred nonapeptides wherein Y is L-leucyl and X is an optically 
active D-fora of selected amino acids and Z is UHC.H, are [D-Trp», des- 
Cly-NH,«»]LHRH ethylaaide (X-D-Trp.); [D-Ser-t-B«0) • . des-Gly^NH,»lLaRH 
ethylaadde (X-D-Ser(t-B«0.)l ; [D-Leu.. des-Gly-HH,i.]iaBH ethylamide 
(X-D-Leu.. [D.His(B2l).. des-Gly-NH, "JLHSH ethylamide (X-iainobenzyl-D- 
His«) and [D-Ala«. des-Gly-NH, « • ) -LHRH ethylamide (X-0-Ala«). 

Preferred decapeptides include [D-Trp«]LHBH wherein X-D-Trp. Y-L- 
leucyl. Z-glycyl-NH,. CD-Phe.]-LH8H wherein X-D-phenylalanyl . Y-L-leucyl 
and Z-glycyl-HM,) or tD-Nal(2).LHHH which is (•»-3-(2-naphthyl)-D-Ala.J. 
URH wherein X-3(2-naphthyl)-D-alanyl. Y-L-leucyl and Z-glycyl-HH, . 

Other LHRH agonists useful within the scope of this invention are 
the a-aw analogues of the natural LHBH. especially. [D-Phe*. AzglyfJ- 
tHSH. tD-iyr(-Me).. Azglyx.]LHRH. and [D-Ser-(t-BuO).. Azglyi.lLHSH dis- 
closed by A.S. Dutt. et al. in J. Med. Chem.. 21. 1018 (1978) and U.S.- 
Pat. No. 4.100.274 as well as those disclosed in U.S. Pat. Kos. 
4,024.248 and 4,118.483. 

Typical suitable LHRH antagonists include [N-Ac-D-p-Cl-Phe».> . 
D-Phe>. D-Arg.. D-Alaio]-LHRH disclosed by J. Ercheggi et al.. Biochen. 
Biophys. Res. Commun. 100. 915-920 (1981); (N-Ac-D-p-Cl-Phe^ » , D-Trp», 
D-ArgS D-Ala- ]lHRH disclosed by D.H. Coy et al.. Endocrinology. 110: 
1445-1447 (1982): [H-Ac-D-(3-(2-naphthyl)-0Ala) i . D-p-Cl-Phe^ D-Trp». 
D-hArg(Et,)., D-Ala"lLHRH and W-Ac-Pro>. D-pF-Phe*. D-{3-(2-naphthyl)- 
Ala...]-LHEH disclosed by J.J. Nestor et al. J. steroid Biochem.. 20 9no. 
68).. 1366 (1984); the nona- and decapeptide analogs of LHRH useful as 
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LHRH antagonists disclosed in U.S. Pat. No. 4.481.190 (J.J. Nestor et 
al.); analogs of the highly constrained cyclxc antagonist, cycle [A» 
?ro». D-p-Cl-Phe>. D-Trp»... N-«e-Leu». P-AlaX»]-LHRH disclosed by J. 
Rivier. J. STeroid Biochem. . 20 (no. 6B) . 1365 (1984); and W-Ac-D-(3-(2- 
naphthpyD-Alai. D-p-F-Phea. D-Trp«. D-Arg.jLHHH disclosed by a. Corbia 
at al., J. steroid Biochem. 20 (no. 6B) 1369 (1984). 

Other LHRH agonist and antagonist analogs ar* disclosed in LHRH and 
its Analogs (B.H. Vickery et al. eds. at pages 3-10 (J.J. Nestor). 11-22 
(J. Rivi«r et al.) and 22-33 (J.J. Hestor et al.) as veil as in The Case 
for LHHH agonists (Clinical Oncology. Furr and Denis, eds). Bailliere 
Tindall, vol. 2, no. 3. pp. 559-570, 1988). 

The LHHH agonists and antagonists useful in this invention may con- 
veniently be pr^ared by the method described by Stewart et al. in "Solid 
Phase Peptide Synthesis- (published in 1969 by Freeman & Co., San 
Francisco, page 1) but solution phase synthesis aay also be used. 

The nona- and deeapeptides used in this invention are conveniently 
assembled on asoUd resin support, such as IX cross-linked Pro-merri- 
fleld resin by use of an automatic peptide synthesizer. Typically, aider 
chain protecting groups, well known to those in the peptide arts, are 
used during the dicydohexylcarbodiiaidecatalyred coupling of a tert-bu- 
tyloxycarbonylamino acid to the growing peptide attached to a benzhydryl- 
aaide resin. The tert-butyloxycarbonyl protecting groups are removed at 
each stage with trlfluoroacetic acid. The nona- or decapeptide is cleaved 
from the resin and'deprotected by use of HF. The crude peptide is puri- 
fied by the usual techniques, e.g.. gel filtration and partition chroma- 
tography and optically lyophilization. See also D.H. Coy et al.. J. 
Bed. Chem. 19, pages 423-425 (1976). 

In this invention, the LHSH agonist or antagonist, the 5o-reductase 
ioliibitor. the antiaadrogen. the antiestrogen. and. where applicable, the 
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inhibitor of 33- and 17p-hydroxyateroid dehydrogenase activities are 
administered as pharmaceutical compositions via topical, parenteral or 
oral means. The LHHH agonist or antagonist is administered parenterally, 
i.e.. intramuscularly, subcutaneeualy or intravenously by injection or 
infusion by nasal drops or by suppository. The LHRE agonist or antagonist 
may also be microencapsulated in or attached to a biocompatable, biode- 
gradable polymer, e.g., poly(d,l-lactide-co-glycoUde) and subcutaneously 
or intramuscularly injected by a technique called subcutaneous or intra- 
muscular depot to provide continuous, slow release of the LHRH agonist or 
antagonist over a period of 30 days or longer. The most preferred route 
of administration of the LHBH agonist or antagonist is subcutaneous or 
intramuscular depot injection. Preferably the antiestrogen will be admi- 
nistered orally. Preferably, the 5e-redactase inhibitor, the antiandro- 
gen, the antiestrogen, the inhibitor of 3P-HSD and the inhibitor of 17p- 
HSD can also be administered orally. The antiestrogen, an inhibitor of 
3P-HSD and inhibitor of 17p-HSD can also be administered in a slow 
release formulation, e.g. poly(d.l-lactide-coglycolide) or as implants. 

The amount of each component administered is determined by the 
attending clinicians taking into consideration the etiology and severity 
of the disease, the patient's condition and age, the potency of each 
component and other factors. According to this invention, the following 
dosage ranges are suitable. 

The LHSH agonist or antagonist is generally administered at from 
about 10 to 5000 ug per day with contemplated dosage ranges of about 10 
to ISOO pg per day and about 250 (preferably 50 ug to 500 pg per day) for 
the LHRH agonist and to about 100 to 2000 yg per day for the LHSH antago- 
nist being preferred. 
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In the most preferred embodiaenc of this invention, the LHSH agonist 
or antagonist is adnanistered suboitaneously in a daily dose of 500 pg 
for the first 30 days and thereafter subcutaneously in a daily dose of 
250 Mg regardless of the patients' body weight. When the LHRH agonist or 
antagonist is administered, once every 30-day period is used, with a dose 
of 750 to 15,000 Mg per 30-day period being preferred. Similar daily 
deUvery doses are used for longer-term controlled release f onaulations . 

The inhibitors of 33-HSD and 17P-HSD are preferably administered in 
dosages ranging from about 0.1 to 25 mg/kg per day with 200 mg per day in 
two equally divided doses being preferred. 

The antiestrogen compositions are administered in a dosage range of 
about 0.05 to 25 mg/kg body weight per day. with 20 mg. especially 40 mg. 
in two equally divided doses being preferred. 

The 5a-reductase inhibitor compositions are administered in a dosage 
ranging from 0.1 to 25 mgAg per day with 50 mg per day in two equivalent 
doses being preferred. 

The antiandrogen and aromatase inhibitor compositions are administe- 
red in a dosage resge of 0.5 to 25 mg/leg body weight per day with 750 mg 
per day in three equally divided doses being preferred. 

The LHBH agonist or antagonist, antiestrogen, antiandrogen, an inhi- 
bitor of aromatase, 17p-HSD and 3P-HSD each may be administered separate- 
ly or when the modes of administration are the same, all or at least two 
of them may be administered in the same composition, but in any case the 
preferred ratio of LHRH agonist to antiestrogen, to antiandrogen to inhi- 
bitor of 17MSD and administered daily will be about 250 ug of LHRH ago- 
nist to about 750 mg of antiandrogen. about AO mg of antiestrogen, to 
about AO mg of inhibitor of np-HSD and about AO mg bf inhibitor of 
3P-BS0. 

In the therapy of prostate cancer, combining the administration of 
an tHSH agonist or antagonist, an antiestrogen, an antiandrogen and an 
inhibitor of 17p-BSD. the dosages preferable are as follows: the LHRH 
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agonist or antagonist is generally administered at from about 10 to 2000 
Jig per day, vith contemplated dosage ranges of 10 to 500 \ig per day, 50- 
250 )ig per day and 250 to 500 \ig per day being preferred. In the most 
preferred embodiment of this aspect of this invention, the LHSH agonist 
or antagonist is administered subcutaneotxsly in a daily dose of 500 ug 
for the first 30 days and thereafter subcutaneously in a daily dose of 
250 Jig regardless of the patients' body weight. When the LHRH agonist or 
antagonist is administered, once every 30-day period^ by intramuscular or 
subcutaneous depot injection, a dose from about 300 to 60000 (occasional- 
ly 10000) ug per 30-day period is used, with a dose of 750 to 2000 ug per 
30-day period being preferred. The antiandrogen con^osition is generally 
administered in a dosage range of about 0.5 to 25 mg/kg (body weight) per 
day with 400 especially 750 mg per day in three equally divided doses 
being preferred. The antiestrogen and inhibitor of 17P-HSD and 3P-HSD 
activities are administered in a dosage range of about 0.1 to 25 mg/kg 
body weight per day, with 100 mg in two, preferably with 50 mg in two. 
equally divided doses being preferred. 

The LHRH agonist or antagonist, antiandrogen. antiestrogen, 5a-re- 
ductase inhibitor, inhibitor of 17p-HSD. inhibitor of 3p-HSD, inhibitor 
of aromatase. each may be administered separately or when the modes of 
administration are the same, all or two or three of them may be adminis- 
tered in the same coiiq)osition. but in any case the preferred ratio of 
LHRH agonist to antiandrogen to antiestrogen administered daily will be 
about 750 \ig of LHSH agonist to about 250 mg of antiandrogen to prefera- 
b ly 40 mg of antiestrogen. 

In the therapy of prostate cancer, according to this invention, it 
is preferred that the LHRH agonist is (D-Trp*, des-Gly-NHj^MLHRH ethyl- 
amide be administered sxibcutaneously in single daily dose of 500 ^g for 
the first thirty (30) days of treatment and thereafter in a single daily 
dose' of 250 ^g. 
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In the com bin ation therapy of prostate cancer according to this 
invention^ the ad mini stration -of the antiandrogen, antiestrogen, inhibi- 
tor of 17P-HSD, iijhih itor of 5o-reductase, inhibitor of aranatase. and 
inhibitor of 3P-HSD, LHBH agonist or LHRH antagonist can be started in 
any order of sequ«ice. Preferably , the administration of the antiandrogen 
and 5a-rednctase inhibitor, are started before (preferably two to four 
hours before) the administration of the LHRH agonist or LHSH antagonist 
is started^ Orefaieeteffly can replace LHBH agonist or antagonist. 
Preferably, the administration of the inhibitor of 17p-HSD and inhibitor 
of 3g-HSD is started on the same day as the administration of the LHRH 
agonist or LHRH antagonist. Hovever. the attending clinician may elect 
to start adfflinsitration of the LHRH agonist or antagonist simultaneously 
vith the axttiandrogen» antiestrogen inhibitor of 17P-B5D and inhibitor of 
3P-HSD. 

When patients whose testes have already been surgically removed are 
treated according, to this invention, the administration and dosage of the 
antiandrogen and the other con^onents of the therapy (except the LHRH 
agonist or antagonist which is not used) are the same as indicated tgr 
the therapy in which the LHRH agonist or antagonist is used. 

The LHRH agonists or antagonists useful in the present invention are 
typically amorphous solids which are freely soluble in water or dilute 
acids, e.g., HCl,' HjSO^, citric, acetic, mandelic or fumaric. The LHRH 
agonist or antagonist for subcutaneous injection is supplied in vials 
containing 5 ml of sterile solution with the LHRH agonist or antagonist 
at a concentration of about 1.0 mg/ml. 

A t3^ical pharmaceutical composition of the LHRH agonist or antago- 
nist includes the LHRH agonist or antagonist or a pharmaceutically 
acceptable acid salt thereof, benryl alcohol, a phosphate buffer (pH 
6.0-6.5) and sterile water. 
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The LHRH agonist or antagonist for intraauscular or subcutaneous 
depot injection may be microencapsulated in a biocompatible, biodegrada- 
ble polymer, e.g., poly (d.l-lactide-co-glycolide) by a phase separation 
process or formed into a pellet. The mdcrospheres may then be suspended 
in a carrier to provide an injectable preparation or the depot may be 
injected in the form of a pellet. See also European patent application 
EPA No. 58.481 published Aug. 25. 1982 for solid con?ositions for subder- 
mal injection or implantation or liquid formulations for intramuscular or 
subcutaneous injections containing biocompatible, biodegradable polymers 
such as lactide-glycolide copolymer and an LHRH agonist, e.g. D-Ser-t- 
BuO». Azglyi«-LHHH. These formulations permit controlled release of the 
peptide. 

The inhibitors of 17P-HSD. 3p-HSD. arooatase and 5o-reductase are 
typically co^ounded in customary vaya for oral administration, e.g., in 
tablets, capsules and the liJce. These confounds useful in the present 
invention are typically formulated with conventional pharmaceutical exci- 
pients. e.g., spray dried lactose and magnesium stearate into tablets or 
capsules for oral administration. The antiestrogens , ^rtien used with the 
invention, are tjrpically compounded in customary ways for oral administr- 
ation, e.g.. in capsules, tablets, as dragees or even in liquid form, 
e.g., suspensions or sytrxps. One or more of the active substances, with 
or without additional types of active agents, can be worked into tablets 
or dragee cores by being mixed with solid, pulverulent carrier substan- 
ces, such as sodium citrate, calcium carbonate or dicalcium phosphate, 
and binders such as polyvinyl pyrrolidone. gelatin or cellulose derivati- 
ves, possibly by adding also lubricants such as magnesium stearate. 
sodium lauryl sulfate. "Carbowax" or polyethylene glycols. Of course, 
taste-improving substances can be added in the case of oral administra- 
tion forms. 
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The cherapeurically accive anciesrrogen compound should be present 
in a concentrarion of about 0.5-90X by weight of the total mixture, i.e.. 
in amounts that are sufficient for maintaining the above-mentioned dosage 
range. 

As further forms* one can use plug capsules, e.g.» of hard gelatin* 
as veil as closed soft-gelatin capsules con^rising a softener or plasti- 
cizer, e.g. glycerine. The plug capsules contain the active s\ibstance 
preferably in the form of granulate, e.g,« in mixture with fillers, such 
as lactose, saccharose, mannitol, starches, such as potato starch or 
amylopectin, cellulose derivatives or hightly-dispersed silicic acids « In 
soft-gelatin capstiles, the active substance is preferably dissolved or 
suspended in suitable liquids, such as vegetable oils or liquid polyethy- 
lene glycols. 

In place of oral administration, the active confounds may be adsini- 
stered parenterally. In such case, one can use a solution of the active 
substance, e.g., in sesame oil or olive oil. One or more of the active 
substances (antiestrogen or inhibitor of I7P-BS0 and 3p-HSD can be 
microencapsulated in or attached to a biocoiqsatible , biodegradable 
polymer, e.g. poly(d,l-lactide-co-glycolide) and subcutaneous ly or intra- 
musoilarly injected by a technique called subcutaneous or intraimiscular 
depot to provide continuous slov release of the compound(s) for a period 
of 2 veeks or longer. 
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In the most preferred aspect of this invention, the LHSH agonist is 
[D-Trp«,des-Gly-NH,"1 LESH ethylamide which is adadnistered subcuta- 
neously in single daily dose of 500 ug for the first thirty (30) days of 
treatment and thereafter in a single daily dose of 250 ug: the antian-. 
drogen is EM 101 which is adsiinistered orally in three equally divided 
daily doses of 250 rag; and the inhibitor of sex steroid biosynthesis is 
HI 139 and/or IflC 906 administered orally in two equally divided doses of 
50 mg every 12 hours. 

The inhibitor(s) of sex steroid biosynthesis and the antiandrogen 
are preferably administered to a male in need of the prostate cancer 
treatment of this invention two to four hours before the LHSH agonist or 
antagonist is administered, but the at tending clinician may elect to 
start administration of the LHBH agonist or antagonist, the antiandrogen 
and the inhibitor of steroid biosynthesis simultaneously. When the 
antiandrogen and sex steroid inhibitor are particularly effective, both 
chemical (LHRH agonist or antagonist) and surgical castration may be 
avoided. Especially, ^rt»en patients whose testes have already been 
surgically removed are treated according to this invention, no LERH 
agonist or antagonist need to be used but other dosages remain the same. 

The terms and descriptions used herein are preferred embodiments set 
forth by way of illustration only, and are not intended as limitations on 
the many variations which those of skill in the art will recognize to be 
possible in practicing the present invention as defined by the following 
claims. 
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1. A method for treating prostate cancer in humans or other warm-blooded 
animals in need of such treatment, said method coiq>rising the seeps of 
blocking androgen receptors by administering a therapeutically effective 
amount of an antjLandrogen having, as part of its molecular structure, a 
substituted or unsubstituted androgenic nucleus of the formula: 




and having as another part of its molecular structure, at least one side 
chain represented by the formula: 

T 

-RU'-B-R^-l^L-G said chain being substituted onto said androgenic nucleus 
at a position selected from the group consisting of 6, 7, 14, 15. 16 and 
17, rtierein: 

X is an integer from 0 to 6, wherein at least one of L and C is a 
polar moiety distanced from said ring carbon by at least three interven- 
ing atoms, and vfaerein: 

and R» are independently either absent or selected from the group 
consistii^ of straight- or branched-chain alkylene, straight- or branched 
chain alkynylene. straight- or branched-chain alkenylene. phenylene and 
fluoro-substituted analogs of the foregoing; 

B is either absent or selected from the group consisting of -0-, 
-S-, -Se-, -SO-, -SO,-, -m*-, -Six*,-, -CR>OR>-, -NR>CO-, -1JR>CS-, 
-COMRJ-, -CSSR*-. -C00-, -COS-, -SCO-, -CSS-, -SCS-. -OCO- and phenylene 
(R» being hydrogen or lower all^l) ; 

L is either a moiety which together with G, forms a heterocyclic 
ring having at least one nitrogen atom or is selected from the group 
consisting of lower alkyl. -CONR*-, -CSHR*-. -NR'CO-, -NR'CS-, -NR'CGMR*- 

n 

-»R«C-NR*-, -SO,ini»-, -CSS-. -SCS-, -(NO)R»-. -(PO)R»-, -HR'COO-, 
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-NR*SO,-, -0-. -HR*-, -3-, -SO- and -SO,- (R* and R« being independently 
selected from the group consisting of hydrogen and lover alkyl; and R« 
being selected from the group consisting of hydrogen, nitrile and nitro) ; 
and 

G is either a moiety which together with L foina a heterocyclic ring 
having at least one nitrogen atom or is selected from the group consist- 
ing of hydrogen, lower alkyl, lower alkenyl, lower alkynyl. (Cj-C^jcyclo- 
alkyl, bromo( lower) alley 1, chloro< lower) alkyl, fluoro( lower) alkyl. cyano- 
(lower )alkyl , carboxy (lower ) alkyl , (lower) alkoaqrcarbonyl (lower) alkyl . 
(C,-Cj3)aryl, {C,-C^i)arylalkyl, di( lower) alkylamino( lower) alkyl, fluoro- 
substitttted analogs of the foregoing and a moiety which together with L 
forms a heterocyclic ring having at least one nitrogen atom; 

Said method of treatment further comprising the step of inhibiting sex 
steroid formation by administering therapeutically effective amount of at 
least one sex steroid formation inhibitor. 

2. The method of Claim 1 wherein said inhibition of sex steroid synthesis 
includes ad mini stering a therapeutically effective amount of an inhibitor 
of 5a*reductase. 

3. The method of Claim 1 wherein said inhibition of sex steroid synthesis 
includes administering a therapeutically effective amount of an inhibitor 
of 17p-hydroxysteroid dehydrogenase. 

A. The method of Claim 1 wherein said inhibition of sex steroid synthesis 
includes administering a therapeutically effective amount of an inhibitor 
of 5a-reductase and an inhibitor of ITp-hydroxysteroid dehydrogenase. 
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5. The method according to Claia 1 further con^rising the step of 
administerijig a therapeutically effective amount of an antiestrogen. 

6. The method according to Claim 2 further con^rising the step of 
administering a therapeutically effective amount of an antiestrogen. 

7. The method according to Claim 3 further conprising the step of 
administering a therapeutically effective amount of an antiestrogen. 

8. The method according to Claim 4 further con^rising the step of 
administering a therapeutically effective amount of an antiestrogen. 

< 

9. The method of Claim 1 vherein said inhibition includes .the step of 
administering a sdxtare of sex steroid inhibitors which together are 
capable of inhib ition the function of 5a-reductase and the function of 
17p-hydroxysteroid dehydrogenase and the function of 3p-hydroxysteroid 
dehydrogenase. 

10. The method according to Claim 9 further comprising the step of 
administering a therapeutically effective amount of an antiestrogen. 

11. The method of Claim 1 further con^rising the step of inhibiting 
testicular hormonal secretion of said vanr-blooded animal. 

12. The method of Claim 11 vherein said testicular hormonal secretion is 
inhibited by at least one technique selected from the group consisting of 
surgical castration, administration of an antagonist of luteinizing 
hormone releasing hormone, and administration of an agonist of 
lu t e inlrfTTg horsdtie releasing hormone. 
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13. The nechod of Claim 1 wherein said inhibition of sex steroid 
synthesis includes the step of acJninistering an inhibitor of Sa-reductase 
activity, and wherein said method further includes inhibiting the testi- 
cular hoxBonal secretion of said vara-blooded animal. 

14. The method of Claim 2 which includes inhibiting testicular hormone 
secretion of said warm-blooded animal. 

15. The method of Claim 3 which includes inhibiting testicular hoimone 
secretion of said warm-blooded animal. 

16. The method of Claim 4 which includes inhibiting testicular hormone 
secretion of said warm-blooded animal. 

17. The method of Claim 5 which includes inhibiting testicular hormone 
secretion of said warm-blooded Animal. 

18. The method of Claim 6 which includes inhibiting testicular hormone 
secretion of said warm-blooded 

19. The method of Claim 7 which includes inhibiting testicular hormone 
secretion of said warm-blooded animal. 

20. The method of Claim 8 which includes inhibiting testicular hormone 
secretion of said warm-blooded animal. 
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21. The nechod of Claim 9 which includes inhibiting testicular hotaone 
secretion of said warm-blooded animal. 

22. The method of Claim 10 which includes inhibiting testicular hormone 
secretion of said warm-blooded animal. 

23. The method of Claim 1 herein said inhibitor of sex steroid formation 
is selected from the group consisting of: 

N-butyl, lI-metiqrWl-{16'«-chloro-3M7'p-dihydrwqr estra-1' ,3* .5' (10')- 
trien-7'a-7l) undecanamide ("EU 139"). 



»-n-butyl-N-nethyl-ll-(16'o-chloro-3' .IT'a-dilqrdroxjr-estra-l' ,3 • ,5' (10') 
trien-7*a-7l) undecanamide ("Eh 170") 



(CH,),,COII(CHj)C4H, 

N-n-butyl-H-methyl- 1 1- { 16 ' o-brcmo-3 ' , 17 ' a-dihydrtaqrestra- 1 ' , 3 ' , 5 ' C 10 ' ) 
trien-7'a-yl) undecanamide ("EH 171") 



HO 




(CHj),oCOII(CH,)C4H, 




ei 



HO 




(CH,),oCON(CH3)C.4H, 



Br 
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24. The method of Claija I wherein said antiandrogen is represented by 
the formula: B*^' 

17« 




wherein the dotted line represents an optional double bond; x is 0, is 

t-CH,-l (with y being an integer from 4 to 20), R*^^*^ is hydrogen. 

^ (B) 
lower alkyl or a moiety which together with R** *^ forms: 



2r 



III 



wherein R*^^^^ is selected from the group consisting of hydrogen, 
hydroxyl, lower alkyl. acyloxy, and a moiety which, together with R*»^*^ 
forms; 

III 
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25. The method of Claia I wherein said antiandrogen is represented hy the 
general fonmila: 




wherein the dotted lines represent optional double bonds; wherein R^* is 
hydrogen or lower alkyl, is absent, hydrogen or methyl in p position » 
RXT^*^ is selected from the group consisting of hydrogen, hydroxyl, 
lover alkanoyloxy, lover alkyl. lover alkenyl. lover alkynyl, 
halo (lover) al]q?a. halo (lover) alkenyl, halo ( lover) alkynyl and flooro- 
substituted aromatic ring, and a ooiety vhich, together vith R^^^^' fozas 




III 



R»^ *^ is selected from the group consisting of hydroxyl, (C^-C„) 

alkanoyloacy, (C,-C,)alkenoyloxy, (C,-C^)alkynoylo^, aroyloxy, alkenoylo- 
xy, cycloalkenyloxy, 1-alkyloxy-alkyloxy. l-alkyloaqrcycloalkyloxy, alkyl- 
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silylo:^, carbojcyl, alleanoyi and a moiety which together with R»» 
forms 




wherein the Afl-ring junction is trans, the dotted lines represent option- 
al pi bonds: wherein y is an integer from 4 to 20, wherein L is selected 
from the group consisting of -COMR*-, -CSNR*-, -HR'CO-, -NR«CS- and -CH»- 
CR* and R»being hydrogen or methyl) and C is selected from the group 
consisting of n-propyl, n-butyl, n-pentyl and haloall^l. 

27. A method for treatment of prostate cancer in a human or other 
warm-blooded animal in need of such treatment. Said method conqjrising 
the steps of inhibiting the sex steroid formation by administering a 
therapeutically effect of amount of an inliibitor of sex steroid formation 
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having, as part of the oolecular structure, a sex-steroid nucleus and, as 
another part of its molecular structure, at least one side chain repre- 
sented by Che fonsula: 

-R*[-B-R»-l L-G »*erein: 

X is an int^r from 0 to 6» wherein at least one of L and G is a 
polar inoiet7 distanced from said ring carbon at least three interven- 
ing atoms, and vherein: 

and are independently either absent or selected from the group 
consisting of straight- or branched-chain alkylene, straight- or branched 
chain alkynylene, straight- or branched-chain alkenylene, phenylene and 
fluoro-substituted analogs of the foregoing; 

B is either' absent or selected from the group consisting of 
-Se-, -SO-, -SO,-, -HR»-. -SIR*,-, -CR»OR»-, -NR>CO-. -HR»CS-, 
-COHR>-. -CSHR>-, -C00-, -COS-, -SCO-. -CSS-. -SCS-. -OCO- and phenylene 
(R> being hydrogen, or lover allqrl): 

L is either a moiety i^ch together vith G, forms a heterocyclic 
ring having at least one nitrogen atom or is selected from the group 
consisting of lower alkyl, -CCaiR*-, -CSHR*-. -MR»CO-, -NR«CS-, -NR'CONR*- . 
MR« 

-HR«C-HR*-v -SOjHR*-. -CSS-, -SCS-, -(HO)R*-, -(PO)R*-, -NR«COO-, 
-NR'SO,-. -0-, -ffit*-, -S-, -SO- and -SO,- (R* and R« being independently 
selected from the group consisting of hydrogen and lover alkyl; and R* 
being selected from the grotip consisting of hydrogen, nitrile and nitro) ; 
and 

6 is selected from the group consisting of hydrogen, lover alkyl. 
lover alkenyl. lover alkynyl, {C,-C,)cycloalkyl. bromo( lover) alkyl. 
chloro( lover) alkyl, fluoro( lover) alkyl, cyano( lover) alkyl. carboxy- 
(lover)alkyl, (lower) alkoxycarbonyl (lover) alkyl. (C.-C^o^^l* ^C^-C^,)- 
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arylalkyl, di(lower)alkylainino(lower)alkyl, fluoro-substituted analogs of 
the foregoing and a moiety which together with L forms a heterocyclic 
ring having at least one nitrogen atom; said method of treating prostate 
cancer further comprising the step of administering a therapeutically 
effective amount of an antiandrogen) 

28. The method according to Claim 27 wherein the same method 

includes the step of administering a therapeutically effective amount of 

an inhibitor of Sa-reductase 



29. The method of Claim 27 wherein said inhibition of sex steroid 
synthesis includes administering a therapeutically effective amount of an 
inhibitor of 17p-hydrexysteroid dehydrogenase. 

30. The method of Claim 27 wherein said inhibition of sex steroid 
synthesis includes administering a therapeutically effective amount of an 
inhibitor of 5a-reductase and an inhibitor of 17p-hydrox7steroid dehydro- 
genase. 

31. The method according to Claim 27 further coayrising the step of 
administering a therapeutically effective amount of an antiestrogen. 

32. The method according to Claim 28 further coa?»riaing the step of 
administering a therapeutically effective amount of an antiestrogen. 

33. The method according to Claim 29 further comprising the step of 
administering a therapeutically effective amount of an antiestrogen. 
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3A. The method acdxrding to Claim 30 further comprising the step of 
administering a therapeutically effective amount of an antiestrogen. 

35. The method 6f Claim 27 wherein said inhibition includes the step of 
administering a mixture of sex steroid inhibitors which together are 
capable of inhibition the function of Sa-reductase and the function of 
17p*h7droxysteroid dehydrogenase and the function of 3p-hydroxjr8teroid 
dehydrogenase. 

36. The method according to Claim 35 further comprising the step of 
administering a therapeutically effective amount of an antiestrogen. 

37. The metiiod of Claim 27 further comprising "the step of inhibiting 
testicular homonal secretion of said wazm-blooded animal* 

38. The method of Claim 37 wherein said testicular hormonal secretion is 
inhibited by «t least one technique selected from the group consisting of 
surgical castration, administration of an antagonist of luteinizing 
hormone releasing hotaone, and administration of an agonist of 
luteinizing hormone releasing ho rm o ne > 

39. The method of Claim 27 wherein said inhibition of sex steroid 
synthesis includes the step of administering an inhibitor of 5a-reductase 
activity, and wherein said method fiirther includes inhibiting the testi- 
cular hormonal secretion of said warm-blooded animal. 
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^0. The method of Claim 28 vhich includes inhibiting the testicular 
hormonal secretion of said varm-blooded animal. 

41. The method of Claim 29 vhieh includes inhibiting the testicular 
hormonal secretion of said varm*blooded aniaal. 

42. The method of Claim 30 which includes inhibiting the testicular 
hormonal secretion of said varm^blooded anioal. 

A3. The method of Claim 31 which includes inhibiting the testicular 
hormonal secretion of said warm-blooded animal. 

44. The method of Claim 32 which includes inhibiting the testicular 
hormonal secretion of said warm-blooded animal. 

45. The method of Claim 33 which includes inhibiting the testicular 
hormonal secretion of said warm-blooded animal. 

46. The method of Claim 34 ^^ch includes inhibiting the testicular 
honnonal secretion of said warm-blooded animal. 

47. The method of Claim 35 which includes inhibiting the testicular 
hormonal secretion of said warm-blooded axiimal. 

48. The method of Claim 36 which includes inhibiting the testicular 
horxBonal secretion of said warm-blooded animal. 

49. "The method of Claim 27 wherein said inhibitor of sex steroid 
formation is selected from the group consisting of: 
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N-butyl , N-oechyl*! 1- ( 16 ' o-chloro-3 ' , 17 • p-dihydroay estra-1 ' , 3 ' , 5 • ( 10 • ) - 
trienWa-yl) undaeatuoide ("£H 139"). 




lHjrbut7l-H-B«tlx7l-ll-(16'o-chloro-3' ,17'a-diliydrttqr-«stra-l' ,3 ' ,5' (10*)- 
trien-7'o-yl) imdecanuiide ("ZM 170") 




l^«-bttt7l-lHi»thyl-ll-(16'o-broiBo-3' ,17'a-dihydroxjr-«stra-l' .3* ,5* (10')- 
triBnr7'a-yl) undrcanaaida ("EM 171") 



• H 
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SO. The oechod of Claim 27 wherein said antiandrogen is represented by 
the fonniia: 




wherein the dotted line represents an optional doable bond: x is 0. Rx is 
t"CH,-ly (with y being an integer from 4 to 20). R»»^*^ is hydrogen, 
lower allqrl or a moiety which together with R»»^^^ forms: 




in 



wherein R»» is selected from the group consisting of hydrogen, 
hydroxyl. lower allqrl, atgrlojqr, and a moiety which, together with R"^*^ 
forms: 




III 
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51. The sechod of Clain 27 wherein said anciandrogen is represented by 
the general fenula: , 




iriierein the dotted lines represent optional doable bonds; iHierein R** is 
hydrogen or lower alkyl, Ri> is absent, hydrogen or nethyl in g position, 
Rit^*^ is selected frea the group consisting of hydrogen, hydrozyl. 
lower alkanoyloxy, lower alkyl, lower alkenyl, lower alkynyl, 
halo(lower)all7l, halo (lower) alkexQrl. halo ( lover) alkynyl and fluero- 
snbstitoted aromatic ring, and a moiety vbieh, together with R*»^^' forms 



'^^"N^o III 



IB) 

^ is selected from the group consisting of hydroxyl, (C^-C,,) 

allcsnoyloaqr. (C,-C,)Alkenoylox7. (C,-C,)slkynoyloxy, aroyloacy. alkenoylo- 
xy, cycloelkenyloxy, l-alkyloxy-alkyloxyp 1-alkyloxycycloalkyloxyj^jlkyl- 



silyloxy. carbbxyl. alkanoyl and a moiety vhich together with 
forms 




III 
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52. The method of Claia 27 wherein said antiandrogen is represented by 



the general fonmila: 



0 




wherein the AB-ring junction is trans, the dotted lines represent option- 
al pi bonds; wherein y is an integer from 4 to 20, wherein L is selected 
from the group consisting of -C01IR»-, -CSKR*-, -NR»CO-. -NR«CS- and -CH»- 
(R* and R'being hydrogen or methyl) and G is selected from the group 
consisting of n-propyl. n-butyl, n-p«ntyl and haloalkyl. 

53. The method of Claim 27 wherein the molecular structure of said anti- 
androgen is an androgen nucleus substitute data ring carbon with at least 
one side chain represented by the formula -RK-B-R*-] ? L-<S. 

54. The method of Claim 27 wherein said inhibitor of sex steroid forma-' 
tion has. as part of its molecular structure, a substituted or unsubsti- 
tated estrogen nucleus seneral structure I 



wherein the dotted lines represent optional pi bonds and wherein said 
confound includes as another part of its molecular structure at least one 
side- chain 
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substitueuted onto a ring carbon of said general structure I represented 
by the fonmila -R^[-B-R>H^L-G vherein at least one of said side chains 
is substituted at a ring carbon selected from the group consisting of 
carbon lA, carbon 15 , carbon 16 and carbon 17, herein: 

X is an integer from 0 to 6. vherein at least one of L and G is a 
polar moiety distanced from said ring carbon by at least three interven- 
ing atoms t and vherein: 

and R< are independently either absent or selected from the group 
consisting of straight- or branched-chain alkyl«ne, straight- or branch- 
ed-chain alkynylene, straight- or branched-chain alkenylene, phenylene, 
and fluoro-substituted analogs of the foregoing; 

B is either absent or selected from the group consisting of -0-, 
-Se-, -SO-^ -SO,-, -HR*-. -Sin*,-, -CR>OR>-. -HR»CO-, -HR»CS-. 
HMHR»-, -CSHR»-/'-COO-. -COS-, -SCO-, -CSS-, -SCS-, -OCO- and phenylene 
(R' being hydrog«a or lover alkyl) ; 

L is either a moiety vhich together vith G, forms a heterocyclic 
ring having at least one nitrogen atom or is selected from the group 
consisting of lover alkyl, -COHR*-, -CSHR*-, -HR«CO-, -NR»CS-, -NR'COH^*- 
MR* 

-HRiC-NR*-, -SO^SR*-, ^SS-, -SCS-, -(IIO)R*-, -(PO)R»-, -NRiCOO-. 
-HR«SO,-, -0-, -HR*-, -S-, -SO- and -SO,- (R^ and R» being independently 
selected from the group consisting of hydrogen and lover alkyl; and R« 
being selected from the group consisting of hydrogen, nitrile and nitro); 
and 

G is either a moiety vhich together vith L forms a heterocyclic ring 
having at least one nitrogen atom or is selected from the group consist- 
ing of hydrogen, lover alkyl, lover alkenyl, lover alkynyl, (Cj-C^jcyclo- 
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alkyl. bromoCloweDalkyl, chloro ( lower )alk7l. fluoroC lower )alkyl. iodo- 
(lower)alkyl. cyano( lower) alkyl. carbox7(low.r)allc7l. (lower ) alkoxycarbo- 
n7l(lower)alkyl. (C.-C,,)ar7l. (C,-C„)ar7lal]cyl. di (lower) alkyla«dno- 
(lower)alkyl, fluoro-substituted analogs of the foregoing. 

55. The method of Claia 27 wherein said Inhibitor of sex steroid fox»atioa 
hss. as part of its nolecular structure, a substituted or unsuabstituted 
estrogen nucleus of general structure I. 




vh«ein the dotted lines represent optional pi bonds; and wherein said 
ceapound includes, as another part of its molecular structure, at least 
one substitution of a side chain represented by the fonail* -Ri[-B-R»I {.-G 
onto a ring carbon of said general structure I in at least one position 
selected froo the group consisting of 7. u. 15. 16 ^nd 17, wherein said 
general structure I further includes at least one substitution selected 
froa the group consisting of 15-halo. 16-halo. a 15.16 bridge atoa 
(preferably carbon), a 14.15 bridge atoa (preferably oxygen). 16-pi-bond«l 
lover alkyl • 
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56. The method of Claia 27 wherein said anciandrogen is represented by the 
foismla: 




wherein the dotted line represents an optional double bond; x is 0, is 
C-CH,-]^ (with y being an integer from 4 to 20), R^^^^^ is hydrogen « lower 
alkyl or a ooiety which together with R^^^^^ forms: 




wherein R^^ ^ is selected from the group consisting of hydrogen, 
hydroxyl, lower alkyl, acyloxy, and a ooiety i^ch, together with R^*^°^^ 
forms: 
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57. The method of Claim 27 wherein said anciandrogen is represented by the 
general fonmila: 



R"r»7/ 




wh«reia the dotted lojies represent optional double bonds; wherein R»o is 
hydrogen or lower alkyl, Rn is absent, hydrogen or methyl in 3 position. 

R" is selected from the group consisting of hydrogen, hydroj^l, 
lower alkanoyloxy. lower alkyl. lower alkenyl. lower alkynyl. 
halo(lower)alkyl. halo (lower) alkenyl. halo (lower) alkynyl and flwro- 
substituted aroaatie ring, and a moiety which, together with R»»^P^ fozns 




ZZI 



is selected from the group consisting of hydroxyl. (Cj-C,,) 



alkanoyloxy. (C,-C,)alkenoyloxy, (C,-C,)alkynoyloxy, aroylasy. alkanoylo- 
xy. cycloalkenyloxy, l-alkyloxy-alkyloxy, 1-alkyloxycycloalkyloxy, alkyl- 
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silyloxy, carboxyl, alkanoyl and a moiety which together with R*' 
fonts 





wherein the AB^ring junction is trans, the dotted lines represent al pi 
gonds; wherein y is an integer from 4 to 20, wherein L is se from the 
grotip consisting of -CQMR*-, -CSHR*-, -ini«CO-, -HR«CS- an (R» and R«being 
hydrogen or methyl) and G is selected from the gro consisting of 
n-propyl, n-butyl, n-pentyl and haloalkyl. 
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59. A method for treating prostate cancer in a human or other 
warm-blooded aniaal in need of such treatment, said method including the 
steps of administering a therapeutically effective amount of an inhibitor 
of 5a-reductase activity and administering a therapeutically effective 
amount of an antiandrogen. 



60 The method of Claim 59 further comprising 
administering a therapeutically effective amount of at least 
one compound selected from the group consisting of an 
antiestrogen, an inhibitor of aromatase activity, an 
inhibitor of 17B-hydroxysteroid dehydrogenase activity, and 
inhibitor of testicular hormonal secretion. 



61. The method of Claim 59 vhere testicular hormone secretion is blocked 
by surgical castration. 



62. The method of Claim 55 wherein said side chain is substituted onto 
said estrogen nucleus in a position selected from the group consisting of 
7a, 15a and 17a. 



63. A method for treating prostate cancer in a human or other warm-blood- 
ed animal in need of such treatment, said method including the steps of 
administering a therapeutically effective amount of an inhibitor of 17p- 
HSD and administering a therapeutically effective amount of an antiandro- 



gen. 
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64. A fflei:hod of Claim 63 furrher comprising administering a therapeutic- 
ally effective amount of at least one compound selected from the group 
consisting of an antiestrogen. an inhibitor of 5a*reductase activity, an 
LHRH agonist and an LEBH antagonist. 

65. The method of Claim 63 where testicular hormone secretion is blocked 
by surgical castration. 

66. The method of Claim 64 where testicular hormone secretion is blocked 
by surgical castration. 

67. A method for treating prostate cancer in a human or other warm-blood- 
ed animal in need of such treatment, said method including the steps of 
ad mini stering an effective amount of an antiandrogen and at least one 
confound selected from the groups consisting of inhibitors of extragona- 
dal and extraadrezial sex steroid formation. 
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68. The method of Claia 67 where testicular steroid secretion is blocked 
by surgical castration. 



69. The method of Claia 67 where serum said Inhibition of sex steroid 
synthesis includes adainistering a therapeutically effective amount of an 
inhibitor of Sa-reduetase. 



70. The method of Claim 67 where serum said inhibition of sex steroid 
synthesis includes administering a therapeutially effective amount of an 
inhibitor of 17p-hydrMqrsteroid dehydrogenase. 



71. The method of Claim 67 wherein said inhibition of sex steroid 
synthesis includes administering a therapeutically effective amount of an 
inhibitor of 5o-reductase and an inhibitor of 173-hydroxysteroid dehydro- 
genase. 

72. The method according to Claim 67 further comprising the step of 
administering a therapeutically effective amount of an antiestrogen. 
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73* The method aGcording to Claim 69 further coioprising the step of 
adadnistering a therapeutically effective anoimt of an antiestrogen. 

74. The method according to Claim 70 further con^rising the step of 
administering a therapeutically effective amount of an antiestrogen. 

75. The method according to Claim 71 further comprising the step of 
administering a therapeutically effective amount of an antiestrogen. 

76. The method of Claim 67 further coa^rising the step of inhibiting 
testicular hormonal secretion of said varm-*blooded animal. 

77. The method of Claim 76 wherein said testicular hormonal secretion is 
inhibited by at least one technique selected from the group consisting .of 
surgical castration, administration of an antagonist of luteinizing 
hormone releasing hormone, and administration of an agonist of 
luteinizing hormone releasing hormone. 

78. The method of Claim 67 wherein said inhibition of sex steroid 
synthesis includes the step of administering an inhibitor of 5a-reductase 
activity, and .wherein said method further includes inhibiting the testi- 
cular hormonal secretion of said warm-blooded animal. 
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79. The method of Clain 69 which ineiHH^- ,-«k-w-4,- . . 

*iicn laciudea inhibiting testicular honaone 

secretion of said warm-blooded aniaal. 



80. The method of Claim 70 which includes inhibiting testicular hormone 
secretion of said warm-blooded animal. 



81. The method of Claim 71 which includes inhibiting testicular hormone 
secretion of said warm-blooded animal. 



82. The method of Clai« 72 which includes inhibiting testicular hormone 
secretion of said warm-blooded animal. 



83. The method of Claim 73 which includes inhibiting testicular hor«ne 
secretion of said warm-blooded animal. 



B^. The method of Claim 7A which includes inhibiting testicular hormone 
secretion of said warm-blooded animal. 



85. The method of Claim 75 which includes inhibiting testicular hormone 
secretion of said warm-blooded animal. 
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86. A kit for creating prostate cancer, said kit including a plurality 
of separate containers, each containing at least one active ingredient 
useful in a c ombina tion therapy for treatment of prostate cancer (with or 
without additional phazmaceutical carrier or diluent) and each container 
containing at least doe active ingredient which is not contained in any 
other container in said kit, wherein one of said containers contains an 
antiandrogen and another of said containers contains an active ingredient 
selected from the group consisting of an inhibitor of Sa-reductase 
activity and an inhibitor capable of blocking formation of natural sex 
steroids from dehydroepiandrosterone and from 4-androstenedione in 
peripheral tissues* 



87. The kit of Claim 86 wherein said kit further co^rises at least one 
separate container containing an active ingredient selected from the 
group consisting of an inhibitor of testicular hormonal secretion, an 
inhibitor of aromatase, an inhibitor of 173-hydroxysteroid dehydrogenase 
and an inh i b itor of ap-bydro^Qrsteroid dehydrogenase. 

88. A kit for treating prostate cancer, said kit including a plurality 
of separate conta^ers, each containing at least one active ingredient 
useful in a combination therapy for treatment of prostate cancer (with or 
without additional pharmaceutical carrier or diluent) and each container 
containing at least one active ingredient which is not contained in any 
other container in said kit, ^rtierein one of said containers contains an 
inhibitor of sex steroid formation and another of said containers 
contains (with or without carrier or diluent) an antiandrogen 
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having, as part of its molecular 



79 



structure, a substituted or unsubs- 



cituted androgenic nucleus of the fonmiia: 



12.- 17 




aad having as another part of its molecular structure, at least one side 
chain represented by the foinula: 



-R»[-B-R.-J^L-G said chain being substituted onto said androgenic nucleus 
at a position selected from the group consisting of 6. 7. 14. IS. 16 «>d 
17. vherein: 

X is an integer from 0 to 6. wherein at least one of L and C is a 
polar moiety distanced from said ring carbon by at ieast three interv«,. 
ing atoms, and wherein: 

R» «Kl R. are independently either absent or selected from the group 
consisting of straight- or branched-chain alkylene. straight- or br«»chid 
chain alkynyl«»e. straight- or br««Aed-chain alkenylene. phenylene and 
fluoro-subatituted analogs of the foregoing; 

B is either absent or selected from the group consisting of -0-. 
-S-. -Se-. -so-. -SO,-. -NR*-. -SiR.,.. -cR,or,-. .j^.co-. -NR.CS-. 
-COM^-. -CS«R.-. -CCX)-. -COS-. -SCO-. -CSS-. -SCS-. -OCO- and phenylene 
(R> being hydrogen or lower alkyl) ; 
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L is either a moiety vrtiich together with G, forms a heterocyclic 
ring having at least one nitrogen atom or is selected from the group 
consisting of lower alkyl, -CONR*-, -CSNR*-, -ilR»CO-, -HR»CS-, -NR»CONR*- 

|l 

-NR»C-NR*-, -SOjia*-/ -CSS-, -SCS-, -(NO)R*-, -(PO)|l*-, -HR'COO-. 
-NR»SO,-» -0-, -!IR*-. -S-, -SO- and -SO,- (R* and R« being independently 
selected from the group consisting of hydrogen and lower alkyl; and 
being selected from the group consisting of hydrogen, nitrile and nitro) ; 
and 

G is either a moiety which together with L forms a heterocyclic ring 
having at least one nitrogen atom or is selected from the group consist- 
ing of hydrogen, lower alkyl, lower alkenyl, lower alkynyl. (C,-C,)cyclo- 
. alkyl, broo»(low«r)elkyl, chloro (lower) allqrl. fluoro( lower) alkyl, cyano- 
(lower) alkyl » ^boxy(lower) alkyl , (lower) alkoxyearbonyl (lower) alkyl , 
(C,-Cjo)aryl, CC^-Cj^)arylalkyl, di(lower)alkylamino(lower)allqrl. fluoro- 
substitut^ analogs of the foregoing and a moiety which together with L 
forms a heterocyolic ring having at least one nitrogen atom; 

89. The kit of Claim 88 wherein said kit further con^rises at least one 
separate container containing an active ingredient selected from the 
group consisting of an inhibitor of testicular hormonal secretion, an 
inhibitor of aromatase, an inhibitor of 17p-hydroxysteroid dehydrogenase 
and an inhibitor of 3P-hydroxysteroid dehjrdrogenase. 
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90. A phaaaceucical conposicion for treataent of prostate cancer 
comprising an antiandrogen (with or without a phanaaceutical diluent or 
carrier) and at least one active ingredient selected froa the group 
consisting of an inhibitor of So-reductase activity and an inhibitor 
capable of blocking fonaation of natural sex steroids froa 
dehydroepiandroaterone and from 4-androstenadione in peripheral tissues. 

91. The phamaceutical composition of Claim 90 further comprising at 
least one activa ingredient selected from the group consisting of an 
inhibitor of testicular hormonal secretions, an inhibitor of aroaatase. 
an inhibitor of 173-hydracysteroid dehydrogenase and an inhibitor of 
3p-hydroxysteroid dehydrogenase. 



92. A pharmaceutical composition for treatment of prostate cancer 
comprising an inhibitor of sex steroid formation. and an antiandrogen 
having, as part of its molecular structure, a substituted or unsubs- 
tituted androgenic nucleus of the formula: 
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and having as another part of its molecular structure at least one side 
chain represented by the fonnola: 

-R*C-B-R»-}^L-G said chain being substituted onto said androgenic nucleus 
at a position selected from the group consisting of 6, 7, 14, 15. 16 and 
17, wherein: 

X is an integer from 0 to 6, wherein at least one of L and G is a 
polar moiety distanced from said ring carbon by at least three interven- 
ing atoms, and irtierein: 

R» and R» are; independently either absent or selected from the group 
consisting of straight- or branched-chain allgrlene, straight- or branched 
chain alkyiqrlene, strai^t- or branched-chain alkenylene. phenylene and 
fluoro-substituted analogs of the foregoing; 

B is either absent or selected from the group consisting of -0-, 
-S-. -Se-, -SO-, -SO,-. -MR>-. -SiR»,-. -CR>OR>-, -HR'CO-. -NR'CS-, 
-Ca8R>-, -CS»R>-, -C00-. -COS-. -SCO-, -CSS-, -SCS-, -OCO-.and phenylene 
(R* being hydrogen or lower alkyl); 

L is either a moiety %rtiich together with G. forms a heterocyclic 
ring having at least one nitrogen atom or is selected from the group 
consisting of lower alkyl, -COHR*-, -CSHR*-, -NR"CO-, -HR'CS-, -NR'CQHR*- 
MR« 

-HR»C-HR»-. -SO,SR*-, -CSS-, -SCS-, -(HO)R*-. -(PO)R*-. -NR»COO-. 
-NR»SO,-, -0-. -NR*-, -S-. -SO- and -SO^- (R* and R» being independently 
selected from the group consisting of hydrogen and lower alkyl; and R« 
being selected from the group consisting of hydrogen, nitrile and nitro) ; 
and 
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G is either a moiety vhich together with L foxas a heterocyclic ring 
having at least one nitrogen atom or is selected from the group consist- 
ing of hydrogen, lower alkyl. lower alkenyl, lower aikynyl, (C,-C,)cyclo- 
alkyl, brcano (lower) alkyl, chloro( lower) alkyl, fluoroC lower) alkyl, cyano- 
(lower)alkyl, carboxy(lower) alkyl. (lower)alkoxycarbonyl (lower) alkyl, 
(C,-C,a)aryl. (C,-Cjj)aryUlkyl, di(lower)alkjrlainino(lower)alkyl, fluoro- 
substituted analogs of the foregoing and a moiety ^ch together with L 
forms a heterocyclic ring having at least one nitrogen atom. 



93. The pharmaceutical composition of Claim 92 wherein said composition 
further comprises at least one active ingredient selected from the group 
consisting of an inhibitor of testicular hormonal secretions, an 
inhibitor of aromatase activity an inhibitor of 17p-hydroxysteroid 
dehydrogenase and an inhibitor of 3p-hydroxy«teroid dehydrogenase. 
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94, The method of claim 27 wherein said 
antiandrogen is selected from the group consisting of 
Flutamide, Anandron^ Casodex and Androcur. 

95 • A method for treataenc of prostate cancer in a human or other 
vaxm-blooded animal in need of such treatment • Said meiihod comprising 
the steps of inhibiting the sex steroid formation by administering a 
therapeutically effect of amount of an inhibitor of sex steroid formation 
having » as part of the molecular structure, a sex-steroid nucleus and, as 
another part of its molecular structure, at least one side chain repre* 
seated by the fpzmula: 

-RH-fi-RMj^L-G wherein: 

X is an integer from 0 to 6, ^dierein at least one of L and 6 is a 
polar moiety distanced from said ring carbon by at least three interven- 
ing atoms, and wherein: 

R^ and R^ are independently either absent or selected from the group 
consisting of straight- or branched-rhain alkylene, straight- or branched 
c h a in alkTnylene, straight- or branched-chai n alkenylene, phenylene and 
flttoro-substituted analogs of the foregoing; 

B is either absent or selected from the group consisting of 
-S-, -Se-. -so-, -SOj-. -HR*-, -SiR>,-, -CR>0R*-. -NR>C0-, -HR'CS-, 
-COHR'-, -CSHR'-, -C00-, -COS-, -SCO-, -CSS-. -SCS-, -OCO- and phenylene 
(Rs being hydro^^ or lower alkyl) ; 

L is either a moiety which together with G, fozms a heterocyclic 
ring having at least one nitrogen atom or is selected from the group 
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consisting of lower allcjrl, -COSR*-, -CSUR*-, -NR»CO-, -t«c«w,-, -wr-luwi- 
NR« 

-JJR»C-iIR»-, -S0,1IR»-, -CSS-. -SCS-. -{NO)R»-, -(PO)R»-, -HR»COO-. 
-IR'SO,-. -0-, -HR*-, -S-, -SO- and -SO,- (R» and R» being independently 
selected from the group consisting of hydrogen and lower alleyl; and R« 
being selected from the group consisting of hydrogen, nitrile and nitro) : 
and 

G is selected from the group consisting of hydrogen, lower alkyi. 
lower alkenyl. lower alkynyi. (C,-c;)cycioalkyl. bromo( lower) alkyl. 
chloro(lower)alkyi. fluoroC lower )al]cyl. cyano (lower) alkyl, carboxy- 
(lower)alkyl, ( lower) alkoxycarbonyK lower) alkyl. (C,-C,j)aryi, (C^-C^^)- 
arylalkyl. di(lower)alkylaBino (lower) alkyl, fluoro-substituted analogs of 
the foregoing and a moiety which together with L foias a heterocyclic 
ring having at least one nitrogen atom; said method of treating prostate 
cancer farther comprising the step of administering a therapeutically 
effective amaunt of an inhibitor of 5a-reductase. 



96. A method for treating prostate cancer 
in a human or other warm-blooded animal in need of such 
treatment, said method comprising the steps of 
inhibiting testicular hormonal secretion of said warm- 
blooded animal, and administering a pharmaceutically 
effective amount of a 5a reductase inhibitor. 
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97. The method of claim 96 wherein said 
method further comprises the step of administering a 
pharmaceuticgelly effective amoiint of at least one 
compotind selected from the group consisting of an 
anti estrogen, an inhibitor of 178-hydroxysteroid 
dehYdrogeiiaae and an ishllaltor of aromatase activity. 



98. A method for treating prostate cancer 
in a hximan or other varm-blooded animal in need of such 
treatment y said method including the steps of 
inhibiting testicular hormonal secretion of said warm- 
blooded animal, and administering a pharmaceutically 
effective amotint of an antiestrogen. 



99. The method of claim 98 wherein said 
method further comprises the step of administering a 
pharmaceutically effective amotint of an antiandrogen. 



100. The method of claim 98 wherein said 
method fiirther comprises the step of administering an 
effective amount of a 5a-reductase inhibitor. 



101. The method of claim 100 wherein said 
SC'-reductase inhibitor is Proscar. ' 

ff 
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102. The method of claim 98 wherein said 
testicular hormonal secretion is inhibited by at least 
one technique selected from the group consisting of 
surgical castration, administration of an antagonist of 
luteinizing hormone releasing hormone, and 
administration of an agonist of luteinizing hormone 
releasing hormone. 



103. A method for treating prostate cancer 
in a human or other warm-blooded animal in need of such 
treatment, said method including the steps of 
administering a pharmaceutically effective amount of an 
antiestrogen in combination with a pharmaceutically 
effective amount of at least one compound selected from 
the group consisting of an antiandrogen, a 5a-reductase 
inhibitor and a sex steroid inhibitor. 



104. The method of claim 2, wherein said 
inhibitor of 5a-reductase is Proscar. 



105. The method of claim 28, wherein said 
inhibitor of 5a-reductase is Proscar. 
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106. The method of claim 1 vherein said 
inhibitor of sex steroid formation is: 




wherein R is either hydrogen or ethynyl. 

107. The method of claim 27 wherein said 
inhibitor of sex steroid formation is: 




(CH2)ioCONBuMe 



wherein R is either hydrogen or ethynyl. 
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r AMENDED CUIMS 

Lreceived by the International Bureau on 26 December 1990 (26 12 901- 
original claims 28,60,97.106 and 107 amended; 
new claims 108-116 added; other claims unchanged 

(6 pages)] 

a.yl.Hkyl. .1i.(lowoi)nJkyl.nn.i.„o(lowcr)nlkyl. (luoio-substituted analogs of 
tlio torccoi.,,. nu.J a inointy which tocothcr with I. focras a heterocyclic 
riny hovlii,. at least on«> iiltcoB«ii atom: said method ot treating prostate 
cancsr further comprininj. tho step ol admuunterinp. a therapeutically 
eECoctive nmnnnt of nn nntiaudroRoii) 

20. iho mothod .-.ccordinp. to Clnjm 7.7 whnrofu the nnn« mnthod 

includes the step ot admLnisterins a therapeutically effective amount of 

an inhibitor oE 5a-rcdtictase 

The method of Claim 27 wherein said inhibition of sex steroid 
synthesis includes administering a therapeutically effective amount of an 
inhibitor of np-hydrosysteroid dehydrogenase. 

30. The method of Claim 27 wherein said inhibition of sex steroid 
synthesis includes administering a therapeutically effective amount of an 
inhibitor of 5a-reductase and an inhibitor of 17p-hydroxysteroid dehydro- 
genase. 



31. The method according to Claim 27 further comprising the step of 
administering a tlicrapcutically effective amount of an antiestrogen. 

32. Tlie method according to Claim 20 further comprising the step of 
administering a therapeutically effective amount of an antiestrogen. 

33. The method according to Claim 29 further comprising the step of 
administering a therapeutically effective amount of an antiestrogen. 
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59. A tiiQtliDiI For frreatiiiig prostate cniicur in a human or other 
\:afm-\y\tjtji\n,t\ .iiijiiuiL in iiEcd oZ ouch trentinetit: . naiil method including the 
fttaps ol ddiiiini stcrinr, thorapnut Icnl I y eFe^ctive amount of on inhibitor 
ol 3a-cethtcraso activity and adminisLnrinf« a thcrapruticaily effective 
nmcMuiL of an ankl androgen. 

60. llie n«thod oE Claim 59 lurUicc cxjiii|«:iGiiK| acliniiiistrsring a 
fcliorapeuUicn]J.y eEFective amount of at least oiie cm^pound selected fron 
t'he grtnip cnnslstiiig oE cm antiotjtrcxien, an inhibitor oE aroinatasc 
activity r on jjihibitor of 17 /^-hydtoxy steroid dehydrogenase activity, 
and inliibitor of testicular liotiicxial secretion. 

61. Tlie method of Claim 59 where testicular hormone secretion is blocked 
by surgical castration. 

62. Tlie method of Claim 55 vhercin said side chain is substituted onto 

■ V" *'*' 

said estrogen nucleus in a position selected from the group' consisting of 
7a, 15a and I7a. 

63. A method for treating prostate cancer in a human or other warm-blood- 
ed animal in need of such treatment, said method including the steps of 
administering a therapeutically effective amount of an inhibitor of 17p- 
IISD and administering a therapeutically effective amount oE an antiandro- 
gen.. 
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97. TIio method of claim 96 wherein said 
method further comprises the step of administering a 
pharmaccutically effective amount of at least one 
compound selected from the group consisting of an 
nntiestrogen, an inhibitor of 17 P-hydroxysteroid 
<lGliYdrogcna«e and an inhibitor of aromatano activity. 



90. A method for treating prostate cancer 
in a human or other warm-blooded animal in need of such 
treatment, said method including the steps of 
inhibiting testicular hormonal secretion of said warm- 
blooded nuimnl, and administering a pharmaccutically 
effective amount of an antiestrogen. 



99. The method of claim 90 wherein said 
method further comprises the step of administering a 
pharmaceutically effective amount of an antiandrogen. 



100. The method of claim 90 wherein said 
method further comprises the step of administering an 
effective amount of a 5a-reductase inhibitor. 



101. The method of claim 100 wherein said 
5a-reductase inhibitor is Proscar. 
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J.C}(i. 'J'lie mnUhod ot t:l.njiu J v/Iicrein said 
iniiibiLcir uC r.n:: r.l:croid £oiinal:ion iaz 




wherein R is either hydrogen or ethynyl. 

107. The method of claim 27 wherein said 
inhibitor of sex steroid formation is: 




wherein R is either hydrogen or ethynyl. 
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108. The method of claim 95 wherein said method of 
treating prostate cancer further comprises the step of 
administering a therapeutically effective amount of a 
pharmaceutical selected from the group consisting of an 

5 inhibitor of 17 13-hydroxysteroid dehydrogenase, an 
inhibitor of 3 B-hydroxysteroid dehydrogenase, and an 
inhibitor of aromatase. 

109. The method of claim 100, wherein said method 
further comprises the step of administering a 

10 pharmaceutically effective amount of an antiandrogen. 

110. The method of claim 103, wherein said method 
further comprises the step of inhibiting testicular hormone 
secretion. 



111. A method for treating or preventing prostate 
15 cancer in a human or other warm-blooded animal in need of 

such treatment, said method comprising the step of 
administering to said warm-blooded animal a 
pharmaceutically effective amount of an antiestrogen. 

112. The method of claim 59, wherein said 

20 antiandrogen is selected from the group consisting of 

Flutamide, Anandron, Casodex and Androcur, and wherein the 
5 A-reductase inhibitor is Proscar. 

113. The method of claim 1, wherein said sex steroid 
formation inhibitor is an aromatase inhibitor. 

25 114. The method of claim 27, wherein said sex steroid 

formation inhibitor is an aromatase inhibitor. 

115. The method of claim 67, wherein testicular 
hormonal secretion is blocked by treatment with an LHRH 
agonist or LHRH antagonist. 
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116. A method of treating prostate cancer in a human 
or other Warm-blooded animal in need of such treatment, 
said method including the steps of administering a 
pharmaceutically effective amount of a 5 A-reductase 
inhibitor and at least one compound selected from the group 
consisting of an antiestrogen, an inhibitor of 17 fl-hydroxy 
steroid dehydrogenase, an aromatase inhibitor, and an 
inhibitor of testicular hormonal secretion. 
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